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( 2 

1 

[##»JR©*5B] 

is i jasat?^>7->; i *^«»jsam© 

eeee ©r mu&fr^ o ^ r , 'j>*<tt>i mzftvx 

mtw>jt*jt * i xtt 2 u±©flfsas*4 s «jf?9?jca 
& s n itmssmem * u 
Bjsaa»®iii«^**©*©o*iEiB«tiM»>jo5 io 

EEE»©EiE^M5©*©fc-3v^ EBfifcsn 

EEC^-^fflHfcfcl-SEEET'--^"^^, EE 

a-r-saaRoiEatt^-^ftfiau 20 

B!F33ia»©ffl«a»fiR«-iJ©ii©fcr3V^TSJ«*nfciE3£ 

«7 : -^$M*iD#i-sci:{c < tf3f#e.ns, ebei 

*«©f3S*ffi. 
[E*«2J EEE£©nBft/&##©*©©&«fll 

«j>jbt?x sv^c»iBLTv>*aK*nfc»«-©a«nf 
?k Hjiaa»©ffl*»usfl-i3©*©©«iEfi«««s!i* 

£fiTr 5 C i: £ ir « 1 E«©$*ttE©E 

30 

■[«f*B3] EEa»©EE»fifcM3©*©fco^ 
T\ £$£ft£>fuEIE£&7 ; -*©&M*Ii£v EEEIE 

smMeyos^cMiE b&*fi«E«fl©*EEHK: 

ifl 1 Xtt 2 E£©**Mfftt©EE#$. 

'[w««4] tut3$ijffltiffia> EEKft©flttfuftg- 

^$#i.fe»©Jf«->7 MtjjM*E*atr£i:S«f» 
i: ■* 3 »#S 1 ~ 3 © ^ 1* ft fr- EEE© %jsmm<D §3 
«#i£. 40 

[ftsra 5 ] eee i #*««ai«u mfco^ms. 

^ft?ft#§y£ftfc«fRrBc^A©EiiJcE## 
n& wcEEE*oEEE*cBESii* - 1 

fc*-*E#» 1 ~ 4©V^ftA>-IIE«©#mif«©E 

[B#S6] IUE*2#j6fl|«5>Jtt, EEElWt 
ffi^ij© EH C *te bT#ffl $ ft Eli CT £ C EB3r£© 
EEE*CBE**iT*!>» ;*e>fc&EE&#fctt, m 50 
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m 1 *J»flHt*|i:K« 2EMHE«i:*wnHr»MWr' 
Effi£©E»&&£fcSt£E#EiB©EEffi«^-$-K 

»ti«»9j««#E»3ft * c i: swat -r *i»*a 5 
be©*wh«©eesjs. 
[E$a 7 ] eeesq! 1 be© w»«©E«#is 

£ i 5 £ 2 «^flHR$iJ# EE3ft fc**EEEE£{*. 

EE9J*«fiR*S#««ftJ«4H:-3^T. &EEBU&3- 
IBT l/r t> 5 1 Xfcfc 2 tt±©E#fc*r u 'J> 
&< fcfeEB#ES3ftS***^tt»«R*EE;*ix 
5 c t <t 5 % asWfcfiHXtfif ^isb^EE* ftfc 
£ 2 ttmwiifi'jm < t btmztitz^pmmzmm. 

immm 9 ] man 1 m^©^^s^ 

^E?«£ffl*3ft«^Sl|lB*J*&*Jifc3ftfc lXtt 
2W±©AC»«:-r**^tiHRJ>J"T;*oT, #g#©ffl5g 

«©E*flMIEE*tt. 

[it 1 0 ] t5E» 2 ff^««jijti, man 1 

EEMOEEfcttfcLT^JSft&KmrfcCEESft 
simtL&EM £ £B5r£©EEEttk: 5 K#EM© 

« i: -r * e$e 9 mm<D%ptfimmm#- 
x, 

wmmmmt. E*©E«i£*«TE£wa3ti* 
w^tt^j-efeoTs #s*©«B-e*n-tn»«i*nfc 
i:> eni ; t^ffi^j©Eiac^j!SUT^f!i$nfc^ 

Xtt2W±©a^C»U ^^<h*iSt§4 s ^$tli. 

B9l*fiO t S4KFia#*M?ii&JB2^flM8?iJi:, @E 
SS 1 SjSflBRjykKMS 2^«f*RfUk*Ifl3m«©^ 

»Bf3S©IB«i«ftC*l**tt#Eil©E»«Urc*1-E 
«tfl[E«S'Jtil«4:*il>& < i: 
EEJB l^tt^J©»^*feSV>tt*Bf©«tA*$ 
IxfctuEE 2 ff^««5ij©||4*^t ft U, B^*©fu 
EE 1 ^««5«*©EHt»*B-*-*ltfEE 2*J»«« 
?ij * © EH© #^t»»J S KEESttBESiJ W *CitJ 
V^TEEBE«((t^6M»lBU KE»a**ifc*>»« 



( 3 

3 

EEE2£j»««E©B£***^tt*K©«fc:.*J!j£ 

titzwmm i «j*««?!i©ii£*^c*tu ss* ©uti 

IBM 2 *Wf«M*®Knfc»J6-r*ttE* 1 *J»flMR 
^©EBOttPffE^J&EKlBEttBEEEEk:*^ 
^TWEEEEttfr&HMHtiU KE*tHSiifc*EE 
«*JfcEEE5£©tN*B£3 i afc.fc!>»£*-SE2*y 
*'J>fc<fc*«jlfc*EE«©ll4*tt. 

[E*E 1 2 ] Buieff #E 1 1 KE©fFJ»E $g©?*£ 
*tt*WM-*fc»<D*^flMW!KMI4««. 10 

[EE©f¥iffl&8£(i8] 

[0 0 0 1 ] 

[»ra©M-r*a«fl"»] c©^i±> cd-rom, 

MD, M0»©RE#13EEf*-*>DATE©7 l --:rttE 

EE*£#*««*ESi-s*wt«©Eam k$ 
j»«E#BE«*ftfc#j*««EEEffc tvcmra 

«KEEttCEE*ftfcE*««5<jSE*lH LH^fS 
[0 0 0 2] 20 

o*©ebEx a#©a^ffl> €©ffe©iw©fe46fCs * 
-try h?-7E©EE»ttc**««#ES;*ftfc«» 

©£E©E* #B»**iTfc**»hy- 

7" (XttU3-l») T'&tK ^g#(±C©X-7-iC#h 

$ftTV>S. 30 
[0 0 0 3] B#BfcWE2 5 8 1 7 0 O^tC 

««E (tfa7WK-H©«4f) ffEESft&E 
ISit Cft&SEHCttfSUfcEEfcEBfr&fcS 
E«#¥BfflfcEUfc i &*E«ai (tto § & 4: 
BTJfcoTx EB*±ttB-fflEi*-CE£©EfcS* 
*) #EE3ft&E2«tti:x R±ft#*BEfitf*Jft 
#*Sffl©*#J*fflMfWI©*f*S-r*#EB©««*x - 
ft 6 *MM1M©#KB©BMW*; C * W 3 EEffiBT? 

^-r«a#EfssixfcSB3««fcs, 'i>£ 40 

CD-ROME©««EEEffc SVCCkSfcEfifc 
Ei&««ESJS»©*»S-r3KEfl'T?©EE*.B£E 

[0 0 0 4] 

[#PJ3#8?&L£5i:-r £SS] ±S*©J:3C, B#S 
#f*E2 5 8 1 7 0 OfiOflmiElftca, K&tt± 

ftx *&E2«*fcSE±ttH-©*i*T?aELfeEB 

TE<«SftJ&^««5!]* s E»*ft-rv>S. Ifctfo 

T, »lE*fcE»Sft&#^«a5>J#fl4SftT^« 50 
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§*fcff£^*E.|Blft£j!>»o;fc«-&. is 2<8^^g^^cEg^ 
^ftfclIl-p , 3£©Bj^rtfE?lJ (» i beeee©*** 

©Eli t E 2 WJSEE5U©S£*- § EH £ ©»JS6tt» 
3E«tE»*ftTV^«) £SJ§;tTII£-f SdiifcJ; 

[0 0 0 5] bfrb^fe, £E¥S#tt±i&©J:5fc 

E2«*cias;*ftTns««sH< zttz vmim 

ECE«Sftfc««*SEr*£fcttT?STtK 4S«fc 

' ft&^*tt*CEi)3Sbnv^&«H"TfB:ntl!lft4 i5 
Cttftfeft^. B#AEB*B#©»^ B*BC*^ 

-*-fc©£Bfc3a**S& LT<^3 c fcttfflfcre* 
5. 

[0 0 0 6] C©EHttn*ft&gV. 

SttEfcBU EB*E#©fc*';>tfB»E©*«f 
ii:LTv 7c©#?r««ift©E«dBuS«-*Eit*ci: 
fc<«SW9fc««EJ«a-©iBBx Ji£EB;MBB3iife 
«)»E«cZ>fBB£3U WmiBEjKftk ffitFCtf^E 
«©ff£>(r i£RVS££E£E0fc-r 5 - * i« t 

[0 0 0 7] 

[»B**»-rs&*&©*a] c©«Etts b^u>^ 

EBECEJSfcb-Cx »0&3:ft&B*«*E©B«»: 
J«d****c:i:«:<x KBJ»E«ai©EB©«fl-*E 
E**^tt«ES#fc»>, **:f}4EB*«^flSlC<** 
**v>U^£*fcB*EB*Jft»fcfc£E* EE, S 
*fe-r«ftECH-rsfe©-e**. £©EB"eBu H££ 
h*«J*r<IWI©»EtE**!V^»» it>7'J>^;*ft 
&WjSflMK*tLT-Ctt&<, RB*««©#««»fi8 
«-t*fUT3fE©EE*ff«r\ -ftf>S*^ftfcif^a 

EJjiK B*AEfi¥B#fci:oTESEOB^ffl«TP 

#;*«i8©»#i;&ojfg{c-r3o ^fes ±E#*»t+y> 

^B*©S£>fe3lRl±SSlrfft£fc8\ ECBi*f#«S? 
«C««*ftfc &R£Efl#E*Sftfcif*fll*©E{fc 

iRfEfc-rs. 

[0 0 0 8] JIMdgiCCAEECESE^MEOBmr 
SHU El HE (0O;tfcE J &*CD©#Ei'n 4 4. 

ikhz) "Ctf>:ry>^3ft&Eitfj*«*ai*ttft 

©B«RE# (fclT, f-y^fcv-S) C4MHU E2 
EE («*.« I«EtJK«-r*fc»Ci&Ea:5 s -d'»C 
EE) + C*©EE««fcE*. **x 

c©tS*itt$gttm 1 «EEEE0ft*.tE 1 0 0^-^^- 
Cffia-r5«JB©SEEYbET?4it?)ii, tblOOr 



( 4 ) 
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6 

fc«OTS£l*IHI*«»tt Lfe ft MB Lfe©T-«T3S#T-;g"" 



5 

-^fgitti^bT (m2mm%&< lt) finals., 



tstittffijij (&^**)iz:tic%2ffimx-&iiiztitzm. bx-bz, ba (a) kPA (a) ©$§#&, 



5. C©ffllfc©(fIEi£fi«ffiyiJI±s ^ft^tl&JIOSftJEiS T, BA (A) k^?^©?^£^toT!$F.€£#il 

^CttJSLfc^^vrkfc^i^ftS. ^LT, "fSkPA (A) kSI;i;Li>;:kC&£o d*i£l55<-£ 

^^;UH^JSbfeiiiEJS«if»^JF^T% S^fcfcfJSSLT fcfc^S5ffl{#ilK£BA (A) i:Kdx.2)PS#t:gto, 

^SEID** ~ >7"^fflffi$ftfeffi*Itf*8*>?>&5#til 10 e^gp©^M^©#^S^B#F^tcf$^s^{±^i|g-r5 

ffij&frlli:. £ft£#ffi^#3?ri:£ffljt£*x?K £ £?fc^ft«s BA (a-) O^Stl^^SC kC& 

lJfSBS*Jpt:bT#^fl^^©fffi^.5V^S««: -So S#SS«:U 3 ^fct] &iS§LT*>^ 

JSwf «&»©fM»««k*&&SV^-*jb^S*i ©#ff©S*T?*c:;t.4;fr€>a*©JUF (M^©SiB# 

«. M) fcBBn***. H#Afcl±a-f a?T*S3lt) 

[0 0 10] H^T, ±!2fg2/iJ8ffl:r-*hLT£;& t<iv^afa«^*»<D#©i:C5«|j-*a^fl«it:2ISfi: 

SftfcVT 1 -**?,. ^V^-* ic J; £>;h,SS*I *>3fgC3tSLT&*MirS£kfc&gT-&So S^SB* 

«KE«0«) fcff-rskfcfcKi&iraHiO^-^IHIH &toZ&m\*tz<DX&£#.1fi*% <i£t>m%-C%)mifi13: 

ojEatt^-^tf-tn^naasii*. ;r©<£?(c#f- 20 ?**)i/<Dmmmmmi>m%ic£^z<&£m%w.*)m 

^-^tfBf^oBBfKdtfrtffissna. kk fcc«£B#ra©#ft4^*a©j»f»*£*ufe 

[0011] co»9iK«*$iB««oiaa*a E«-j-5«t5*fiK$ix'r^s. a»c, ±a#<z)»&fcti 

»Wfc*s*M»*©IMWriSHU #^+*^©JB.«Hf [0 0 14] ccD«sw(iff«$^rit«(Z)8B«^r 

fcaifco^t* #?-+*;uHT?2v*c*fJ6i/tv**/JrS 30 ist-fctu gtt©^#±&©fEii:££T-ffi£©§eii!£ft 

^©««W*fr&#*&ft*fi*ffl**ft*ixafttt CE*£*i&»^ S*li£l$IH©tt:a*fTV^tf 

<*IE&M1ftt9J©3^£M*Lfc&£MflM H3S£jg-f nTtgttfc&So ±E«»fll«ttt. 

[0 0 12] tt±©*Sfc£©»E£«4#J»M|M|®e fti'? h*g^tit|g£^tf©#$? * U^. 

■ans-cHu #^**/wrkcft«s*ifca(MiwyK 40 [0015] co«wt«*a«ftt, ±iE©B* 

*fLT, *©ffi*U»S#©lS«fcS5M-.S.fc5»S3*i S#fFfg2 5 8 1 7 0 0^fc«jj*$*l£fttffk»&t>* 

©a«M<j«tMflH'«**Rii6fc-r*kkt.fc, ji£ttM d, is§&ftfc*ofei : jSfci$!?;guif£bTii<c:k 

©«#»«:»« 'Sjefcantefcts. tf-esikkfec. «5#js©[nsttD*^gM}-#s&H 

[0 0 13] cfttt, itlTB*Atf^a5^.7 -fffi*iXfc*^*H<c:kT?, 7C©*^HC«1-*t^ 



^;^■f©*©ttak^k*l^t»*UTv^«. 
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frZtltz^-T-J 77 £-#-©«}*££ kfcKffifcgS 

[0016] n&w}c±i3Sg i mat, mfeo^ 

E#£ftfcttffi!T-i3«^tt£f3&£tl£. CtUCi^ 
±§3ft 2 #^tff|g?iji±, fg 1 W»*JU©EHC:*feS b 
T^SftfcKlI£fcCi^©ia»»»fcB*S*u $ 
6KKGflMIEttt:tt« RM>I 1 *J»fltWJ fcttSB 2 . 

Airt6«:#EBi* , a»W3t<OE«»»t:*lt*K#.EIl 
©i3^fifgT-^1-I3^{4giaS'J««Asi3ii$ti5. C© 
=fc?C, ±E*ltFj*«**J©^J*ftfc#KIIii:82 
#*fllTOJ©#KMfflT?©#*H«*^»raSLTj3< 

ffi3©lja±2^©KH*il»>£L?i£ 20 

»#©i/^;ucfci;TJB*Sft&ra-f^*fcy:™* 

[0 0 17] Ifctf-Dt, d©»?IS:»4IBI»*ttfi:J: 
&»?£©*]*«« (&I^-*T-ti&<v «fflttftj$3- 
©«£IE;*tifcig*itf$g?iJ) tffBft£ft&**fllttffiftK 

[0 0 18] c©J;3fe»WiHi©n«^fcl/aJU 

«t«cD-ROM, md, Mom<Dpmvt&£iim 
>ru >72titzm i w*^j*«»©j««rj*#c 

6#««aSB6*c«S1-*iEK*7*-^*linllUT^j« 
$i^fe^2 ; t^tf^|JAs^<i:*)feii$^^TV^2,o f 

a, m^mmr-vyy) >7zntzm 1 t^m«i 
[o o 1 9] s&c % zoxmttosttmmBMmiR 

5>#fj$£;ftfc 1 Xtt 2 W±0*t*f«f 4*?»flW&iJTf 
fc*±8B*l**5U^ ^W©S5iT-^n^tl^l!l?tl 

SC:i:C«fc»>, ±J£©B*B#tti&2 5 8 1 7 0 0^£ 
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[0 0 2 0] tt±OJ:5fc*J5^#*««aB8^fc - 
Hu ±KSS 1 *^fiWB5!l 1 1 « fc, ±§3g 2 $j&ffiRK8l 

IS?iJ©*fJici-r5EH©^tt^jto^T U 7JV& -i A 

[0021] ±iEsnfcc©»flii©*«3K»fc 
HU ffi«V7b (±5E©i3^as^-v^-;i/3>ta. 

-9mx%mmttt.7u7r>k^ *8^i4»7Dy7A 

#13&£ft&f3i^tt) > Hffl!3t|gg. g|?;i7 
;K ^SV^ttc:ne)©ffl-&t)*fc:«fc5lE^ #3#i£tf 
«fBfiHaK*#frT?©JE3fe©fltl, BE«*fltfRBB88£fc # 
*««©#£ V 7b (^-v^-;i/n>t;i-^^T-^ 

Ui££7D^A, &3^te!£;/D<77A&l3i*bfcf3 
[0 0 2 2] 

[«ra©Sdfi©»»] BIT, -©^©-fdSE^fcUl 

[0 0 2 3] c©»B8tt, 0l*.tt3SB¥S#©fc*>; > 

fe#^tf$6©ffi^^Rlfg(ct-Stt«T-fe5. Lfe#o 

{CkoTtt, 7c©#J»C#*4t*iJ>^|fcb©fiLb&« 

[0 0 2 4] Hltt, £©»l»fc«6**tiHB©B«» 

1 13?K«fc>), 0!*.tt*XCD©**?D -^44, 1 
KHz (Ml Mffi) •VV>7V>iri!ti1±*<r9-<( 7;* 
K-i-Ctfa7^i:-l«©t?l (ft l 
4»PCl*#CBl!)aS*U -B^-K^-f *^{C13 

s$ns. ui!)a*tifc j t^tit?gsia2©sfc: 
««f«fc«>7^^';>^sft*. fti\ i&s>i$*i 

£ffi««?g©ffl«!&l6H{i7 5Hz~l 0, 00 OH 
z, *fc % *>7';>yjM»tttf«CDOti*Ov 
^{C-g-t»-&T4 4. 1kHz (2 2. 6 8^s) ft 
5, dB-J- S^+*;WRtt8 5 (7*^^-7+ 1W) 

(i3FJ$l* (1*^^-715 1 2^»i:rs) ©** 
?iJ{cftS«fc^iC|&^1-5 (7 7. 7 8Hz (D#) ~ 
9, 9 6 0Hz (D#) ) . 
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[0 0 2 5] U±©J:3C«*- + *;u# 1~#8 5fc* 
ft*ft#SJ$ftfe:r-*(i s *©JB*ltii?&#2. 26 8 
msrt (44. lkHzD->r'J>^CDlOOf-^ 

cffis, fc^bi o o^-^t- 

i©HS£BJST?tt> 1~#8 5Jc:fcit3i£ 

tgtf«©-9->7-'J>^-h (SB 2/1018) fi4 4 1tf> 
7>/s (2. 2 6 8ms) T-&5„ COD->7 
■J>yi/-Mi, ^IJtt©fcSjaJBT-fcft«<fc<\ «*. 
ttl 0 07*:-*#SfcD&A/je&fc> 12 0;r-*#ifc9 10 

[0026] £ PCI 1 Ott, 2 . 2 6 
8 ms ZklC-y->7<) >?$1xtz&?**)l># 1 ~# 8 
5©ffiMtiM8fc*fU «*©ii* (r^A0 2, 
b\ ^£**©A**II1 3*rt-l/tfr3 
CfcfcflTtB) ftfrV\ 2. 2 6 8msri:©i^IElStitt 
*bT, 1~#8 5©jg 

lESHflHR (*IE&mit^£ftftUT»«S*) ft* 
ft-eftl^Wh (8Kv h) T-ail, ££K2;Wh 20 
©fflflflMi*ttiaUT8 7/W b (8 5^+*;Ux 1/t 

[0027] fe* % fKESllfiHRfciu 1 ~ 

#8 5©SBtta?"J (2. 2 6 8msW>7'J>^ 
ftfcfififfif*) t45ltS#iS««**, ff^©95#T*3I 

*Tf*s. -r&fo-fc, *7-V*;i/#l~#8 5©fi«« ■ 

giJ^cDisifst* «a» e> & ft * s«« ft *ft*fta«« 

«IIM^CJ:»j«^*ixfc, 1~#8 5© 

«**jsa#©s£-r * * i$M©ff ft » 5 v * o^ie ftjg^ 

-fSffftJg^tifS M i:#7-**;i/#l~#8 

[0 0 2 8] ±Eff ftfg^W^Riis 1 7=-t ftftm s T* 
H£-r3*>©B£*ny£2fcT-^£ftT^£„ 01*. 40 
tt, £©ttft»*#«fcB£-rs*nv*S©2£©l 
T-^1"Si:> 5 0T*5u©S4B#F^i:|5|Ct^f3, 
ttlSftl 0 0tlS^-rSi:4 4. lkHz©*Dy*i; 
LT2 0 0* ny*T?fi£t-£ S4B#P^ft 
2f&tffi«-r£fc#nrtBi:&S (Cl©tit«l4 1 tU bT- 
SSSftSfe©* *AT-2 56-^5 0 = 5. 1 2{g$"C 
ff^BSH©^^!*) o £tC3©ffi«ft2 5CBte1- 
5i:44. 1 kHz©^ny^J:LT5 O^ny^T-ff 
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-£CON" 1", >>7 h£#S&g#£Vvlg£CfctOF 
F" 0" ff-fey b$ft$. 

[0 0 2 9] £Lt©£-5fc:2. 2 6 8 msW>7y > 
*$ftfc&?-**;i/# 1 ~# 8 5ClitffSMiS 1 

[0 0 3 0] &i>\ ±E£$£ft£V:r-* 1 9A>£,§f 

#85 tCffiS-rSftftOES^ft^JSef «£3Ktt£ABI 
g§16-l~16-85 ft*t £^SBSa 1 6 nbSjfcgC 
£3o &£j$[§]g§l 6 - 1 ~ 1 6-8 5iCiis 
;b# 1 ~# 8 5 C*ffc Lfc«8«©IE3fc«©a6*5 ? -* 
#E&£ftfcROM^ fiftL&IEK*^-^*— fiE 
«UT*<RAM# 1~#8 5**ft*flflM.T*!K 
Cft£>#HS&ft±> JSHWJRl Ofr&aifeftTgfcVT*- 

* 1 9©«KEfilW**fca^TJ^;**U *o*|»fl| 
$R©#ftffi^tf IBT-ffi^ft^^©^^-* ft 
•ftl-enORAM* 1~#8 5JC#iitr„ C©IE 

ft44. 1 kHz©7 ; -^P^I12 2. 6 8asT?**. 

[oo3i] ^bt, ztiktos-amK i6-i~i6 

-8 5fc*l«RAM# 1~#8 5fc#a*JlT^*iE 
$fts ^ft-eftJD^^ftSCilt «fc !):*-— t^j^t 1 —* 

ttwiwwi) v&t&ztis. z-n-t-r-i 

SMlOtlt,^ I/Oft^bTCD-ROM#ji 

sat?© AtB^e 1 4fc«»^i o*^?,m*^ft5o 

C©AtB^gai 4l* % ©J»^l 0*^i&hTlfe4 
4. lkHz©t-T-f*f-*£MttCD-ROM 
*©W3e©#?»fll«l3«aE» 1 5 C!3»1-5o 
[0 0 3 2] ±§a^^JEie[l]IS 1 6 - 1 ~ 1 6 - 8 5 T-fr 
toftSiESKx-^O^T-fi, S4*©Jpi««iiS« 
aEYbft»lt*&», &f+^V#l~#8 5Co^T, 
EStt^-^O^BB^ lfEfi*flMI»>J©SV\fcP» 

5*-^tt*©**DAC 1 7SVAMPft^UT^tT- 

* — 1 8*t>-^i:-LTtB*bTt>i^. C© 

OM, MD, MO*©P3«tttEfiaiE«:^ DATfOr 

[0 0 3 3]-^, C©^liitLTH*Atftf-a 
7;i/-^tr-H©3?Mft#{C«9>^< !)i?£bT5gtt£J; 

Ttt?*»©^^^ h;v©f^TOb* J SB±©^i:bT 
SU©#ft^l*t?.^* s *i l A i e>T-S5. ^l^-iis BA 
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(n) i:PA ©$g#fcfc, Su#©;*^ M^b* 5 
^tttigv^w-e*^ h;i>*©fc©a«£^if 
BW&fcUTH*. ifetf^t, BA (A) tosses 

(A) i:Kcx.SPS^fc:g©, S#gp©#S»©t7&B 

*>f>M#ffift;* (a*©S4^M) - 10 

2u H*ACttB+gT*SttDC<V"Jv£fc?*«© 
*©fc£3£tt*»IWfc2«&*3«ca»i (fiSfc 

£r»TaM!l,fc©"Ctt£tt* s *S < & &jflS?T»*#& 

fflfi** 1 ^ r©^B^C^S^tt^©S^ffiii, # 

J*£ll*lll!jWI»3:fi4J:5»ft»C 

[0 0 3 4] ;0«!ST?tt> »tt©^J#±j$ 

©E^iSTW«©E^fl:CIB«3il&*& 

*T?fcoT*«*ttC± DISCS'? hLfc±-5fc*r 30 

7 h UTS£^l6C**fci&©«i»ft$'7 MBjRflHRtf 

[0 0 3 5] *C, dCD^BJ{* x ±M©B*H^¥F^2 
5 8 1 7 0 0^CBB^£:K.T^3«fc-5fc^ ^y^* 

[0 0 3 6] C©^B^i± s ±*£©B#Bf$fFlg 2 5 8 1 
e-*-©»?»ffS«^©»iT?^i!lLfcnr*S©EIB 
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[0 0 3 7] 0 4l±, COAHCfttmBftJKftKB 
•f3fc»©HT-&.5. 

[0 0 3 8] *-fv **flHU3ftK*l 5CE***lft 
JIltfMHRJU (4 4. lkHz-e*>r«J>^*li* 
****&]) i±> ttBC*t**Ul*#©*Bx BUT©* 
*SSWIfc#tt*£tfS«f©J:-3fcU StMft©* 
>^>* (A) *£>*|j«3*i* £fc> («■ 
#ig#©#^m^) ©Ffitc> #^#IS££tiTv^tvtf 
Ms 3t«©&#B££ftT^S#?5E, (BGM) © 
*#B£S*iTV^«tt8Mf©5 > jrAEftS-rsUHft* 

t> » i ^flwwjtt, ms©#iss^*iait-s4tB* 
$n5^§a«©*g5ij*»?)*j^snfe 1 xi*2tt±© 

#i5©*i««Cs ^4c^$nfej:ac, #£©« 

(BIT, -feyy>M:n5) CEdSixfcttJBtfiB** 
[0 0 3 9] HRC^y-t^K-i-©***"* 

1 (a) % (b) &«VM± (d) Ci^feioC, # 

j»f«8?>j*«ijEa-r * HratftHr^^ > h 6 2 1 , 622, 

(f©-te>r->^©ct'K:JiEll (c) H^ixfe.fcoC, 
0 l*lt>©*^>h*«MW-*. BB1 (e) 

SgKRI^II«f8*© Sl#»S©flS § J: * « 01 

(e) CSj^ftfeJ^fc-feV^V^T-tiU a^-TS2o 
O-fe^>b 8 0 1, 8 0 2f«fi21-S©A s S^T*^ 

hfctt, »*±©E«J!> (Jt«£ffig) Xf±Sfg± (X 
8Lh) ©fc^*©K10?>Cfefc^T^3*ifc** 
t«R©IB«#ffi-? *i*f * = 

[0 0 4 0] .C©»?8Kff**j»flWI©l3«ttratT?tt^ 

>t>h*n*nc»u eic©a5^ s M^{ciii* (# 

JS«SfiE#©filH©£5k S^BtF^ffl^S) #iife»2 
ffjB««5»J*^Sf 5. -©^2^ff«?iJ(±, *{$:fi<] 

f5PCl*fth S^^tife^-x-f^"^-^ (8 2 

CJ:D, J?fSffl*J»flWRIB««i» 1 5{clS^^ti^o 
[0 0 4 1] ^{C, ^SPSSl 6(±, H5CS5S*lfci 
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5fc> 5*4 *7 : -#t:&f£t?>v7.*-*-Y 1 6 

16-1-1 6-8 5*M*.fc*l/-7Ji«-Fl 6 6T- 
HUfcSftT^S. vx^-^-K 1 6 5UU PClfrS, 
OV5*-^ft3>hn-;HB*ttt-3T«-fiai»l 6 

- 1~1 6-8 5 C#y&lM.<, ^-f5>^>hD- 
7l71h v F I F 0 1 7 2&fxSJ:h*C, 
H8S1 6-1-1 6-8 5*»e.jg|e,n"C§feiES«5 s - 
* (leCvM SJSifc&DgU 4*7-9 (1 

• 6K»b).*S«-r*llD||tSl 7 3i: % PC1^2HI£ 10 

7ri:bT©RAMl 7 4§fi!M.5. @5C^$ 
ftfc K 1 6 5 (±s PC 1 *>e>©ffijpT-^ 1 

tmtz ta^n fc» 2 *^ft^j ^ s^n 

o , fiSSilfc:*-^ *5*-* £i»g7s K-*- 1 7 
7T?ff£Hi;fcJl-^<, D AC 1 7 5&VAMP 1 7 6# 

7jJ*-F 16 6B, #5^*;VC#f&UTJJrJ£©Jil«ft 20 
©IEK8ES* n«ti£A1-«]E3ktt£AHHI 1 6 - 1 ~ 
1 6-8 5S«B*T*»K £ft 6- 1-1 
6-8 5tt» IE&$££jrrSfc»ffl5 ; -<S'#5e®£ft 

y7ri:bT©RAM# 1~#8 
[0 0 4 2]**, 6 5k^l/-^Jl< 

-K16 6H:, 3 0*Oif;UtGND, VccO^ 
ft- 3 2*©^;*T-^£*lT£!K 1 6 7T'7F$ 

flfc/t^»tt#4HSIlB 16-1-16-85 aVt- 
^S^I-^fefeCVT 1 -^!!*^^^*!?, 1 6 8 30 
T**ftfc;t*»ttft^@»fr&va*--Jl«-|* 1 6 

[0-0 4 3] Z©»Wfc«4**til«©IB*#» 
©, B*BflfflFlft2 5 8 1 7 0 0'^CH^*n&S«fK 

[0 0 4 4] £? s Vr-tOZmtPC HMT-frfoil 

^ti«^J)4 s 44. 1kHz (16bit/f-^) & 40 

U >^5*-*£— fiA-b* 5*4 L Ur-fT* 
. ST1), E4C^?nfc«fcat:^!S©-lr^>bt:^- 

[0045] i*^t, 5-ia^nfe*^>b©9*. nr 

- . rn^^Aicto, S-r^i^v i©a> 

KB (7 5. 57kHz~80. 0 6kHz) ©Stffctit 
Wft^tU-tSIB-f*. -0^4 4. lkHzOl/ 
-hCffiS-rS5 i -^lfflPH©*SS»-r4. ^bT, 1 50 
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o 05 s -* rfccrosMHi (8trvh) 

(7^y7'ST3) o ±j£©«fc9Jc!g 15 1 **;!/ 

# i 0ffl«Rj0WH:o^T i o or-tr- 1 

*fft*^> h©+j->7 , ';>^5 :: -^tfgi7-r 
i o t>Lzmtwitt&m\)M 

#lCoi>T5 s -^HPH2. 2 6 8msffiS*S«^J 

&b Ur^7"ST 5) , ^>T5 i ^^;u • ;o K • A 

* • 7-f;V*-C<fc!3^2 5 Lj p>*;u#2©Jlg$St£:9- 
f!l bT±!3^7- ^7ST3~ST5 ©ttft&Mk 9 X U 
*f«^*;i/£^Hb&#?> Ur^7ST7) % SB 1 
7\^t 1-^8 5^**;U#8 5£o^T*j-ft-tr^ 

[0 0 4 6] w±©iM^i±, tm-ky* > h s^iu 

4 s ?) Ufs/^STl 0) , X5'y7ST lT-it>7'U 

[0 0 4 7] a±©^ff 7*ST l-ST 9#H 

5^ + *;i/^jEfitiHRjyC*JU P C lfJlT-ttfelT© 
ST 1 1) „ 

[0 0 4 8] **\ ^sa^nfc-tr^vhrhfcc^ 

- 1*5*4 **Jb»&Bft«aU 1 2±CJl&-£©ig 

[0 0 4 9] H^©®*ffHa, 3^$ix&lS«i«JB© 

owmm) o !Mrc <Mi«asE-r u 

«ttStt£2& SM&l. 5fg(C-TS-^, 
a5fifil!5^©SSCbT, »|£^BICD*2. 5«tt 

[0 0 5 0] ^bT, ft f>nfe8 55=-V^;^©«IES 
*i«»J© a &1EEiMflN0Ulir?S^K:tt£ bT 
v^S|5]b^4 ^ >^©««J58«-**i:»&fl»»S^pr 

ti5 s 5 i -^KP12. 2 6 8ms©V5 ; -^4 s fte.n 

[0051] jfctc, eiiffii^cpc imz-m&zntz 

Vf-if (8 7;W h/?-^) ttftgggBl 6©v^ 
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6 5i»&5 s -*/t*fc*M/r*l/— 1 6 6±© 
1 6-1-16-8 5^36*14. * 
*, *I/-7tf-M 6 6tt» fIKK<£ 8 
ftfcl lttO*-K (1 lttlO*-Kttt8iatt*5 

T77ST12) „ fc*>\ #0E&tt. lESttoaO^T*- 
*ftiR*ALTV^ROM#Jl&^i:^ MS&irif-^ 
>*^*ffi«-rs 7tf7 h©D I P • SW©|fc£**gfc 
SCfcfiWWATWlveiMtt**. 10 
[0 0 5 2] #*-+*^/ft*Wfr3*BI»"«tt, Sf, 
1 6~5»&£&*lT&fe8'7'Vr b©V 

S*+*;W8©IKEiBHll* (WW h) 

S-HSST-H:,- 4 4. lkHz©Mi'D9^-e8i 

(S£lMBtt«&fcvO , 110cd^2 2 0^o-^ 20 
S£ (fi£l$mtt2ffiF) h*5o 
«»©iES?$7 ; -^* s 4 4. lkHz-etB*£*lfcl$© 
^-^ilT-ROMfCJRtt^ilT^S (R0MO7K1/ 
*©-t?q NSSfe^T- £^ffl/Hi£$C©IE&}£?£# 

IE«CM*Wl5StlTV>* (Ms NttgjRft) „ &@SS 
tt, loojEffiS^-^fcffcsri: (2 
2. 6 8>usri:) {CROM©Th*b;<ft+l LT<^ 

[0 0 5 3] 6l±©i3fc, *HB-C*ja**lfciE!l« 
5 s -* tt, fflW44. 1kHz (22. 6 8>tzs) fR 
0Mft#!8U ±l3MMT?*«>6ixfcff»ft#iH*nfc 
t 1 -^ CSHtT A » 7 r T- & « ft R A M # 1 ~ # 8 
5^Jt2«fl-rSo 

[0 0 5 4]-fUT. ^^-#-K16 5*f,©3> 40 
hn-MI^titK *RAM#l~#8 5tttttSii 
fciEKftx-^tfa*-'^ (lBKsrh) ^asm-rs* 
-T^_>^(2 2. 6 8usm&) St>&V\ *©B#£tt 
1 @RC-**.J&ilfcl#IIHitt 2 2 6 n 
s (2 2. 6 8^s-=-85) — 

— k 1 6 5 ffl!i©i«i# 4 mmm^r- 

Si^H&^gtfONfflll^ ^ (Xtt^*) *>7h 50 
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bfciH«^©IESiS^-^Asft|5iS§^^tB*T*S5J: " 

[0 0 5 5] -15, -VZZ-X-Y 1 6 5ttft[lK&i 6 
- 1~1 6-8 5T-£j&£ftfcIE&&7 ? -*ft, 2 2. 

6 8/zs*8 5^-*©S!li§r (5*-*|H||Htt2 2. 68 
/zs-^85 = 266ns) TBtttHS. 5l|Sg£tt> #0 
»*6©IES«5 s -**gl*&&fc#&toJHSl 7 3T* 
fiO#LTV§, 4 4. 1 kHz ©:*— rJ*?—* (Sg 

2tWt*8l) ftiJEjg-f 5 UrsrST 1 3) . 

£ ftfetf-x-f ^^-^ ttjfitfy t >y7Tt-fe5RAMl 

7 4iClS^^ Peltate**. 

[0 0 5 6] PClftt, i?.nttfe^-f-f*r- 

* ft Atii^g 1 4 ftftJSP & ffij£©E«*fl: 1 5 

y^STl 4) , ^®fS9iK:«S$^Wff8B6ii«#ff 

[0 0 5 7] £©*SIBKffi3Mira8BS&# 
©v ±xii©B#gif$fFS!2 5 8 1 7 0 0*fcWj*S*lT 

[0 0 5 8] BMt«l3««ttfc«3Ml i sqbkib 

» 1 mMBm-ctt. >ptt < t & 2 aa©**^ 

*ft©^**fe^>hc#ffl<*ft-a**. *2Bmt 
*?ubu ftitt^ijfts ±a>© t fca tes©sp^* s ®iR 
w t**-r * ci:CA5 ft 4 ft'fc*^* ware* o t, 

* 1 #j»'flHwy©»-fe^ > h c^jss uT«aoqj*« 

v^5^ft^^tf^g-e$.s. ifctfot, wAtttBi^ 

AMfWI© t#g©-b^>h" It's not much of a pro 
bigg ." fcttfcfS* 2*J*flWR*J©-feiOt > h" Itls- 

* 'not- • ' much- 'of- -a ' • ■ problem ." g£f*©£©©g 
{c !BS ? ftT V > 5 ^ h ^ 5 c i: i± s c ©ffl»{ft BWS'Hf 

[0059] ?(Dmm, m 1 st«B 2 ^mmittm 
c:n?)ft-fe^>hcri:ciiJiJ?f-e-rv^©A s ES{5iB 

BilS'Jffiatt^K#^ti^HB^i*ffl7 : 'r h u«« 
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[0 0 6 0] W±©J:5fc*igft«*fc£JS*«IBfi^ 

ft mi&mm <Dm£.%mx\t, imztitz*?* 

VrrkaiSCWI^frtoJiatf, wc, cos 

MITOJ*&M^ffM^J^©ll£W** (**i>tt 
% 2 1 tf*til*?y's©JI£«»l*.) if 

RjtrefcSCkSEflSkbT^S. ft*, C©BM& 

SB 1 #j»tiHIWI©t *■§©•& > b#S££;h,TV>3 

flM0Uo»*6-r*t»Eo-b^>hftitoau ^e© 

[0 0 6 1] ft*\ dOUfc^ScT-Ji, ±j£©lf£tBgl 

So -£©tt«Wft*>©kbT, ^fe&SKUfr**** 
5. tftfc*>> »4*0#±*^Cit)-«f||^t(tJK 

B-*^«HiO»*a bftB£ Kf c k t «fc 6 «fc 5 
[0 0 6 2] gftB«E»a£ttfcffi3iB 2 g^S^^ 

?»fll«5iJOflb, » 1 jS«*5iJ©rtSk*ffli&«i*rt$ 
?**##]©****■?* »K mttJUBSKttJoTIS 
•ft9>o< ^kb^S©^©********^** 
flWWU«iitTV^«ik*Wiki:U"r^S. c© 
»3*j>flMB!ltiN «»©sl*ft-fe^.*>b 

«*©S£#SB:$6 1 ^aBBlBkma-Cife*. 
[0 0 6 3] ft*, iO!OBB»C*V^T, «gftck 
tt, ±IBJBl*^flW»!IJ:, 83«jSt»«?'JJ±*ti?ft 

5. flitt, JBl*MHR*J®t»i (04 (a) Tffct 
6 2 111) O-fe^y > p* 5 *^^ ^Xt:-Affl|S 
-T" It's not much of a problem ." T-&£kgte, % 
3*^flWB»JOt»gO*^>htt»*BftK«IoT . 
Kf " It is not much of a problem ." kftS, 
U * 2 SMWRaikafc b&rtSrcfroai©* MWS 
fr&ftSkv^kli, «B±ttH-©**T«*©ll 
ft.5 *>©?&?> Ck$^b"C^3. 
[0 0 6 41 jiF^WWftgaaBgtf 3 gn^i 

S 6 fc, - ©SP£C» § «^W«tB«jKft©« 3 &m 
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GmimtiL. »iatrt8 2w**?y©flk *&t:*ar 
c fli 5 **mMmm* t m ft « . 

[0 0 6 5] CCT-Bgftckte:, ±BBJB3«^fl|«WI 
fcfcSg 1 &xm 2 tf *flt*»J© 1 Xtt 2 W±© qTSft-fe ^ 
^> h£ttk£k*»)kbfc-te^> hmizKfrZtiX 

iMcfc-c**. »««uts c©)ft4**HiMni©i 

oO-fe^* > M*tt» 1 £tf8 2 ^^tf «JlJo 1 Xtt 2 
10 tt±<0*^>htfi#l/T*!), bWot, g4# 
MMR5U© l^Ot^ »»tt* 1 SWSB 2 #jSff$g 

fc, C©flU5S{±H4 (e) fc^£ixfc£-5S^ lo©-b 

[0066] z<Dm3mmBmo^pmmmm 

Ki'OT, ft£©tttt£GS3ft&IB£ttira'JtiHR 
20 U «2jSUf^4#^ft#?iJi:i3g{siaaU?'Jffi«f(±lLV> 
ffi&-&fc>£tiTV>3. ft*\ C©S&3£QB£JBfc:feHT 

h©itaffi«cH-r*«a*^Tf^a. c©* 

got, #f§£EifloTlS1-®o< 5kbfcil£©g!3 

30 [0 0 6 7] W±©i3 &*»*lll*.fc*Wt«IMHK 

»l|Qt»JB©»^i:^llJT*a#, »1XW«2#|& 
«ffi^JP^T-©S^^»x.fflf&, 88 1 XtFSS 2 $^flMR 
W 4: 8 4 ^^tf^?ij k © t * v > T * S^W^x. »f£ * 

[0 0 6 8] «Att, »l*^«WU©B4«t»C*-ff l 
-f 7*^ t:— *©" Itls not much ofa problem ." #5g§ 
Wift*oftt8ttv *4*©»l*>»flM»>J*6!S2 

40 ZfCDmm&mZKtzgjB" Itjs- ■ -not - • • much - - of ■ - a - 
•■ problem ." *«<iktfTf*S. *LX\ C©B*M 
©3ltl*-^AaS»D&lr^kSttx $e>c> W^tf©*^ 

C«***«*E«itt©B£#a"eKiH3ftfcR bffi 
♦■^fflt*^*fi*^*T«A S «t ^J^fflT- § « d ktt 
S^*T-*ftV^ 0 £fzs C©H4*iSC*^Tt», tZM 

[0 0 6 9] ggtiBBKa&ttfcttSiB 4 
50 C©^B^{C«S^tilSIB^ft©84»Eff^li, & 
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*(£uz±m<Dm i gMBmvm&timmx-ibhit, % i 

£#££#l&5o COjttflHWItt, »l.Xtt»2«J& 

[0 0 7 0] zpj&m&it. m i »w» 2 

^tfe, fB»ffi«3aS'JtiNRfc:«i, £©**««5»I©E 10 

g 1 Stffg 2 jirfl|«Wfc**HlMBUtt*ii<ii-fey^ 
[ 0 Q.7 1 ] & £, ;r ©SB 4 *SE^«^^5#^tS«!3 - 
tiMtWISBaSflHRi: bTilD* « k g ft, * 1 ST« 2 * 

pmm t **flMBjyo 1 xfct 2 o±©* ^ > h am 

ft*. c©#MW:*vvt*s ±ffifB8tiAwititfR£ 

©»3SWBKJBi:P8*K:x coSMSOB&JiT*, *1 
^tf^J©#^t»ISk^ffiT-feoT^ JMiSEKDoT 
K1-«9> o < D i: L ©H 3 fMHR ft $ 6 CE« 

[0 0 7 2] tt±©J:aa:*Jift<illitfc#?9flBRIB«a£ 
ft (J84|dB^!6) ©If S**Jfc±iE©»2 

W©S**C**««»iJ* l 7 s -f^7'l/'fSi^sn5jiSl# 
Hft£o 

[0073] n i ^prnmw*?* > y i 

t's not much of a problem ." #S££hT^£> b§ 
it, 3f^©lR^ol5{C" It's not much of a problem." 
& L<(i" It is not much of a problem." tfr-fX7 
W«^2tl3o ft*, ^©ai^lc-^Tttff^*©^ 

[0 0 7 4] COa«Cft«tf>WMtft©Jlfl: 
ttft«iig£, E8~EI1 lft/^T, WTBflCBWIt 

[ 0 0 7 5 ] H 8 (t, £©»l!Eff «*MMIBftKft 

Ufci:S©**^flMWUA, B, Ck, €©§3»f*lS£ 
RWJ-*fc»©BI-e*5. C©HC*V^T, W^tiHBJiJ 
Att^-f^-f^e-AOB-r^BfflflBR?!! Oil** 
flWWI) tfet). Wfc©-b^>h6 2 1, 6 2 2*>£ 50 
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*i w^jcflrjssMMwss-r* «fc sfiJdarftfcM* 

*f§©8?a££1-£tif?g?ij (£3**flHR*|) t*t)x C 
©*J"flMIWCC^*n«-b^>h»tt, ***** 
MA, B©*-fe£V > r 6 2 1, 6 2 2 

[0 0 7 6] 19^ H8C^*tlfc»»fc*W- 
£ 1 > r3 &©K?MkS*©H«fcKlB-r5&» 

g*C**«5bTH«. 0l*tt*J>flMWllAO-fe^>b 
6 2 lffcfc, " It's" ©^RfffltfO. 2#>, ^©g« 
ifil. 2KB (*n/W h) , " not" ©$5j6B$|ffl# 
0.. 1#, *©gS#0. 6KB (*n;W h) , »mu 
ch of a" ©^^BtHA 5 0 . 4g\ ^Ogitf 2. 4K 
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SPECIFICATION 

[TITLE OF THE INVENTION] Speech Sound Data Recording Method, 
Speech Sound Data Recording Medium, and Speech Sound Data 
Reproducing Method and Unit 

[ABSTRACT] 

[OBJECT] To provide speech sound data which has been 
emphasized/attenuated and has an extended/contracted 
reproduction period without changes in frequency components 
in an arbitrary part of the original speech sound data itself 
as speech sound for listening exercise of Japanese English 
learners. 
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[Solution Means] In a recording method relating to this 
invention, a first speech sound data sequence sampled in a first 
period is divided into a plurality of frequency components, 
and with respect to each frequency component, sine wave data 
which has been changed in the amplitude and wave number at a 
predetermined part is generated for an amplitude data sequence 
sequentially extracted from a second period, and a second 
speech sound data sequence synthesized by summing sine wave 
data corresponding to these frequency components is recorded 
on a predetermined recording medium. Thereby, the speech sound 
data sequence which has been extended/contracted and 
emphasized/attenuated at an arbitrary part is recorded on the 
obtained recording medium without changing the frequency. 

. [WHAT IS CLAIMED IS:] 
[Claim 1] A speech sound data recording method for recording 
speech sound data on a predetermined recording medium, wherein 
a first speech sound data sequence sampled in a first period 
is divided into a plurality of frequency components, 
with respect to the plurality of frequency components, a 
corrected amplitude data sequence obtained by selectively 
editing one, two or more predetermined parts of an amplitude 
data sequence composed of amplitude data extracted in a second 
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period corresponding to at least one or more waveforms is 
generated, 

V data composed of data component groups composed of amplitude 
data pieces extracted at the same timing corresponding to each 
other among the frequency components of the corrected amplitude 
data sequences of each of the plurality of frequency components 
and control data for instructing extension or contraction of 
the speech sound reproduction period on the basis of the first 
period, prepared for each data component group, is generated, 
sine wave data which has an amplitude given by the generated 

V data, has data intervals of the first period for each of the 
plurality of frequency components, and has a wave number 
corresponding to the reproduction period instructed by the 
control data included in the V data, is generated, and 

a second speech sound data sequence of the first period obtained 
by successively summing sine wave data generated for each of 
the plurality of frequency components is recorded on a 
predetermined recording medium. 

[Claim 2] The speech sound data recording method according to 
Claim 1, wherein by changing amplitude values provided by 
amplitude data of selected parts corresponding to each other 
among the amplitude data sequences of the plurality of 
frequency components, a corrected amplitude data sequence is 



-3- 




generated for each of the plurality of frequency components. 
[Claim 3] The speech sound data recording method according to 
Claim 1 or 2, wherein, each amplitude of sine wave data to be 
generated for each of the plurality of frequency components, 
is determined by a value obtained through linear interpolation 
between amplitude data pieces adjacent to each other of the 
corrected amplitude data sequence. 

[Claim 4] The speech sound data recording method according to 
any one of Claims 1 through 3, wherein the. control data includes 
frequency shift instruction data for reproducing the entirety 
of the plurality of frequency components by shifting them to 
higher tones or lower tones.- 

[Claim 5] The speech sound data recording method according to 
any of Claims 1 through 4, wherein the first speech sound data 
sequence corresponds to one, two or more sentences composed 
of word strings to be reproduced and outputted by a 
predetermined sound reproducing means, and is recorded on the 
predetermined recording medium in a condition where it is 
divided into variable-length sections for each of the data 
divided by vocalization pauses. 

[Claim 6] The speech sound data recording method according to 
Claim 5, wherein the second speech sound data sequence is 
recorded on the predetermined recording medium for each section 
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divided according to the sections of the first speech sound 
data sequence, and this recording medium records recorded 
position identification data indicating switchable sections 
by means of recorded positions of these sections in this 
predetermined recording medium so that the first speech sound 
data sequence and the second speech sound data sequence are 
switched and reproduced by the predetermined sound reproducing 
means. 

[Claim 7] A speech sound data recording medium on which a second 
speech sound data sequence has been recorded by the speech sound 
data recording method according to Claim 1. 
[Claim 8] A speech sound data recording medium on which at least 
a second speech sound data sequence has been recorded whose 
amplitude and reproduction period have been selectively edited 
by changing at least the amplitude or waveform number in one, 
two or more parts corresponding to each other among frequency 
components composing a first speech sound data sequence sampled 
in a predetermined period.. 

[Claim 9] The speech sound data recording medium according to 
Claim 7 or 8, wherein the first speech sound data sequence 
corresponds to one, two or more sentences composed of word 
strings to be ' reproduced and outputted by a predetermined 
speech sound reproducing means, and has been recorded in a 
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condition where it is divided into variable-length sections 
for each of the data divided by vocalization pauses. 
[Claim 10] The speech sound data recording medium according 
to Claim 9, wherein the second speech sound data sequence has 
been recorded for each section divided according to sections 
of the first speech sound data sequence, and recorded position 
identification data indicating switchable sections by means 
of recorded positions, of the respective sections in this 
predetermined recording medium so that the first speech sound 
data sequence and the second speech sound data sequence are 
switched and reproduced by the predetermined sound reproducing 
means . 

[Claim 11] A speech sound data reproducing method for 
reproducing a speech sound data sequence recorded in advance 
on a predetermined recording medium, wherein 
the recording medium contains: a first speech sound data 
sequence whichf corresponds to one, two or more sentences 
composed of word strings to be reproduced and outputted by a 
predetermined sound reproducing means, and is divided into 
variable-length sections for each of the data divided by 
vocalization pauses; a second speech sound data sequence which 
is divided according to the sections of the first speech sound 
data sequence, and has selectively changed amplitude strength 
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and reproduction period by changing at least the amplitude or 
waveform number of one, two or more parts corresponding to each 
other among frequency components composing the first speech 
sound data sequence; and recorded position identification data 
indicating switchable sections by means of recorded positions 
of these sections in this predetermined recording medium so 
that the first speech sound data sequence and the second speech 
sound data sequence are switched and reproduced by the 
predetermined speech sound reproducing means, and the speech 
sound data reproducing method comprises: 

a first step in which, in response to a reproduction instruction 
for the second speech sound data sequence inputted during 
reproduction or after interruption of reproduction of the first 
speech sound data sequence, speech sound. data sequences of 
sections in the second speech sound data sequence corresponding 
to the sections in the first speech sound data sequence that 
is being reproduced are readout from the recording medium based 
on the recorded position identification data, and the readout 
speech sound data sequences are reproduced by the predetermined 
sound reproducing- means; and 

a second step in which, in response to a reproduction 
instruction for the first speech sound data sequence inputted 
during reproduction or after interruption of reproduction of 
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the second speech sound data sequence, speech sound data 
seguences of sections in the first speech sound data sequence 
corresponding to sections of the second speech sound data 
sequence that is being reproduced are . readout from the 
recording medium based on the recorded position identification 
data, and the readout speech sound data sequences are 
reproduced by the predetermined speech sound reproducing 
means . 

[Claim 12] A speech sound data sequence reproducing unit for 
carrying out the speech sound data reproducing method according 
to Claim 11. 

[DETAILED DESCRIPTION OF THE INVENTION] 
[0001] 

[Field of the Art] The present invention relates to a speech' 
sound data recording method for recording speech sound data 
on a disk-type recording medium such as a CD-ROM, an MD, and 
an MO, etc., or a tape-type recording medium such as a DAT, . 
etc. , a speech sound data recording medium on which this speech 
sound data has been recorded, and a speech sound data 
reproducing method and unit for reading-out and reproducing 
speech sound data sequences recorded on the speech sound data 
recording medium. 
[0002] Conventionally, for self-study of languages such as 
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English conversation, etc., exercise of recitation of a Chinese 
poem, self-study of laws, and other purposes, various teaching 
materials including speech sound data recorded on a recording 
medium such as a cassette tape, etc. , have been provided. Herein, 
for example, for teaching materials for self-study of English 
conversation, a conventional major recording medium is, for 
example, a cassette tape (or record) recording a series of 
English vocal sound (speech sound data) , and a learner has used 
this tape material in combination with a text. Such teaching 
materials on various levels from novice learners to expert 
learners are available. 

[0003] Furthermore, Japanese Patent No. 2581700 proposes a data 
recording medium such as a CD-ROM, etc., comprising at least: 
a first region in which a speech sound data sequence (speech 
sound at a natural speed) that is divided into a plurality of 
sections and is suitable for learning of expert learners has 
been recorded; a second region in which a speech sound data 
sequence that is composed of equivalent sections corresponding 
to the abovementioned sections and suitable for learning of 
novice learners (including speech sound that is clear and has 
derivation differences although they have the same linguistic 
meanings) ; and a third region in which data has been recorded 
which indicates the relationship between the corresponding 
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sections of the abovementioned speech sound data sequences for 
learning of expert learners and novice learners by means of 
the recorded positions of the sections of these speech sound 
data sequences on the recording medium, and a reproducing 
method including switching reproduction between corresponding 
sections of the data recording medium having this structure. 
- [0004] 

[Problem to be Solved by the Invention] As mentioned above, 
in the data recording medium of Japanese Patent No. 2581700, 
speech sound spoken by a native speaker have been recorded on 
the first region of the medium, and a speech sound data sequence 
composed of speech sound that has been slowed without changes 
in linguistic meaning has been recorded on the second region. 
Therefore, in a case where the speech sound cannot be heard 
during reproduction of the speech sound data sequence recorded 
on the first region, by reproducing it by switching it to the 
sound speech data sequence with the same content recorded on 
the second region (correspondence between the section that is 
being reproduced in the first speech sound data sequence and 
the section to be reproduced in the second speech sound data 
sequence has been recorded on the third region) , a learner can 
understand the meaning of the speech sound that he/she could 
not catch. 
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[0005] However, although an English learner can understand the 
data recorded on the first region by listening to the data 
recorded on the second region as mentioned above, he/she is 
still not able to catch the sound of the data recorded on the 
first region, in particular, sound that the learner could not 
catch by only repeatedly listening to it . In a case of a Japanese 
English learner, it is generally known that a Japanese English 
learner is no good at catching phonemes that .are not included 
in Japanese, in particular, consonants, and this obstructs 
conversations with a native speaker. 

[0006] The present invention relates to a technique that 
improves listening comprehension of a learner to original 
speech sound that is difficult for the learner to catch by 
making the learner heard- speech sound that has been edited in 
advance so as to become easier for the learner to catch, and 
an object of the invention is to provide a speech sound data 
recording method, a speech sound data recording medium, and 
a speech sound data reproducing method and unit for speech sound, 
as speech sound data for listening exercise of English learners, 
in which the amplitudes of frequency components and the 
reproduction period have been selectively edited without 
changing the frequency components of the original speech sound 
data itself. 
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[0007] 

[Means for Solving the Problem] The present invention relates 
to a technique for newly generating, recording, and reproducing 
a speech sound data sequence in which a desired part in this 
speech sound data sequence has been emphasized or attenuated, 
and the reproduction period has been partially extended or 
contracted without changing the frequency components of the 
taken speech sound data sequence as sound for listening 
exercise. In this invention, since the sound quality of the 
speech sound data to be reproduced is not changed, desired 
editing is applied not to sampled speech sound data but to the 
respective frequency components of this speech sound data, and 
these edited frequency components are synthesized to obtain 
a new speech sound data sequence. By this construction, it 
becomes possible to provide speech sound data for listening 
exercise in which parts that are difficult for Japanese English 
learners to catch are selectively emphasized and/or extended. 
Furthermore, in a case where an expert learner wants to further 
improve his/her listening comprehension, on the contrary, it 
becomes possible to provide speech sound data whose sound has 
been selectively attenuated and reproduction period has been 
contracted. 

[0008] Concretely, in a speech sound data recording method 
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relating to this invention, a first speech sound data sequence 
sampled in a first period (for example, 44.1kHz of audio clock 
of a music CD) is divided into a plurality of frequency 
components (hereinafter, referred to as channels), and in a 
second period (for example, corresponding to a necessary number 
of pieces of data for forming one waveform) , amplitude data 
is obtained for each channel. This amplitude data is given in 
a form of an amplitude change amount of a waveform corresponding 
to, for example, 100 pieces of data of the first speech sound 
data sequence, and if one waveform is not formed by the 100 
pieces of data, the number of pieces of data is increased so 
as to form one waveform (the second period is lengthened) , and 
then the amplitude data is extracted. This second period is 
a patterned period. 

[0009] Furthermore, a plurality of corrected amplitude data 
sequences are generated which have been edited so that the 
amplitude data is selectively changed for each of the amplitude 
data sequences of the respective channels thus obtained 
(amplitude data sequences extracted in the second period for 
each channel) . The plurality of corrected amplitude data 
sequences are determined for each channel corresponding to each 
frequency component. Then, V data is generated which is 
composed of each data component group composed of amplitude 
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data, corresponding to each other among the corrected amplitude 
data sequences corresponding to the respective channels and 
extracted at the same timing, and control data, prepared for 
each data component group for . instructing extension or 
contraction of the speech sound reproduction period on the 
basis of the first period. 

[0010] Next, from the V data generated as data of the 
abovementioned second period, sine wave data are generated 
which have amplitudes (corrected amplitudes) given by the V 
data and data intervals of the first period, correspond to each 
channel, and have a wave number corresponding to a reproduction 
period instructed by the control data. The sine wave data thus 
generated for each channel are successively summed, whereby 
audio data of the first period (second speech sound data 
sequence) is generated. This generated audio data is recorded 
on a predetermined recording medium. 

[0011] Furthermore, in the speech sound data recording method 
relating to this invention, each of the amplitude data in the 
amplitude data sequences of the respective channels extracted 
in the second period is edited so that an arbitrary part is 
selectively emphasized or attenuated. Namely, the speech sound 
data recording method relating to this invention generates 
corrected amplitude data sequences of amplitude data sequences 
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for the respective channels by selectively resetting amplitude 
values supplied from amplitude data of the predetermined parts 
corresponding to each other among the channels to be higher 
or lower. Furthermore, the speech sound data recording method 
relating to this invention is characterized in that, in order 
to avoid unnatural amplitude changes of reproduced sound, each 
amplitude of sine wave data to be generated for each channel 
is determined by a value obtained by linear interpolation 
between adjacent pieces of amplitude data of the corrected 
amplitude data sequences. 

[0012] As mentioned above, the speech sound data recording 
method relating to the invention is constructed so that the 
amplitude of an arbitrary part of an amplitude data sequences 
generated for each channel is changed, and control data for 
instructing extension or contraction of the reproduction 
period is prepared for each of the data component groups 
collectively containing the amplitude data of each channel 
extracted in the second period, so that it becomes possible 
to selectively emphasize or attenuate the reproduced sound at 
an arbitrary part, and also. to partially extend or contract 
the reproduction period without changing the frequency 
components . 

[0013] The reason for this is that even when English at a natural 
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•speed is only slowed and reproduced so that it can .be heard 
by a Japanese, simple and uniform extension or contraction of 
the speech sound reproduction period of each frequency 
component is not sufficient, and depending on the type of vocal 
sound, a spectral time change at a consonant part results in 
a different sound linguistically. For example, comparing vocal 
sounds of "BA" and "PA," a spectral change of the former sound 
is quick, and the latter is only slow and its spectral form 
itself has almost no change. Therefore, when the vocal sound 
period of "BA" including the consonant part is extended, the 
sound sounds like "PA." In order to prevent this, the degree 
of extension of the consonant part is restricted to a limit 
at which the sound sounds "BA, " and' only the. vowel part is 
extended or contracted to a desired sound reproduction period, 
whereby it sounds "BA." On the other hand, since the vowel part 
sounds as it is no matter how it is extended or contracted, 
the vowel part sound period can be set to a desired length 
(desired reproduction period) . On the other hand, it is also 
necessary that only sound of a consonant part that is too weak 
for a Japanese to catch is selectively emphasized to the double 
or triple. Emphasizing sound including a vowel part is not 
effective since the entirety is excessively emphasized. 
Therefore, selective emphasizing is necessary. From the 
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abovementioned reasons, the speech sound data reproducing 
method relating to the invention is constructed so that for 
the amplitude data sequence of each channel, a corrected 
amplitude data sequence in which a part that is especially 
difficult for novice learners to catch is selectively 
emphasized is edited, and V data composed of amplitude data 
pieces generated at the same timing among the corrected 
amplitude data sequences for the respective channels and 
control data for instructing extension of the reproduction 
period are successively recorded. On the contrary, for expert 
learners, considering the properties of the respective vocal 
sounds, the speech sound data sequence may be selectively 
edited so that the reproduced speech sound is attenuated or 
the .reproduction period is contracted at a desired part. 
[0014] Furthermore, in the speech sound data recording method 
relating to this invention, in a case where a male voice is 
recorded on a predetermined recording medium according to the 
abovementioned recording method, if it is reproduced while 
extending the sound reproduction period, although the 
frequency spectrum of the outputted sound is invariable, a 
miscomprehension that the sound shifts to a lower sound may 
be . sensuously caused. Therefore, it is preferable that the 
control data contains frequency shift instruction data for 




enabling reproduction while shifting the entire frequency 
components to half- or one-higher or lower tones. 
[0015] Furthermore, the technique relating to this invention 
is expected to have a dramatic learning effect in combination 
with the technique disclosed in the abovementioned Japanese 
Patent No. 2581700. By separately preparing speech sound data 
whose sound at an arbitrary part has been extended and/or 
emphasized according to variable-length sections divided by 
vocalization pauses spoken by a native speaker, it becomes 
possible for a learner to repeatedly reproduce and listen to 
sound that he/she could not catch, and by listening to speech 
sound which has been emphasized/extended at a part difficult 
to catch, improvement in listening comprehension for original 
sound is expected. Furthermore, for an expert learner, for more 
positive improvement in learning effect, by separately 
preparing speech sound data which has been contracted and/or 
attenuated at an arbitrary part in addition to vocal sound that 
was spoken by a native speaker and divided into sections, it 
becomes possible to reproduce sound by contracting the 
reproduction period and make it difficult to hear. a consonant 
part (reduce the amplitude) , and leaning in combination with 
vocal sound spoken by a native speaker becomes possible. 
[0016] Concretely, the first speech sound data sequence 
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corresponds to one, two or more sentences composed of word 
strings to be reproduced and outputted by a predetermined 
'speech sound reproducing means", and is recorded on the 
recording medium in a condition where it is divided into 
variable-length sections for each data divided by vocalization 
pauses. Thereby, the second speech sound data sequence is 
recorded on the predetermined recording medium for each of 
sections divided according to the sections of the first speech 
sound data sequence, and furthermore, this recording medium 
records recorded position identification data indicating 
switchable sections by means of recorded positions of these 
sections in the predetermined recording medium so that the 
first speech sound data sequence and the second speech sound 
data sequence are switched and reproduced by the predetermined 
speech sound reproducing means. By thus recording in advance 
the correspondence between the sections divided in the first 
speech sound data sequence and the sections divided in the 
second speech sound data sequence, one, two or more desired 
sections can be repeatedly reproduced, and also, it becomes 
possible to reproduce sound while switching a natural-speed 
reproducing sound and identical vocal sounds prepared for each 
level of learners in real time. 

[0017] Therefore, by the recording method of the invention, 
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a speech sound data recording medium on which predetermined 
speech sound data (not waveform data but an amplitude data- 
sequence with corrected frequency components) has been 
recorded is obtained. 

[0018] As such a speech sound data recording medium, for example, 
a disk-type recording medium such as a CD-ROM, an MD, or an 
MO, etc., and a tape-type recording medium such as a DAT is 
applicable, and necessarily, on a related speech sound data 
recording medium, at least a second speech sound data sequence 
has been recorded which is synthesized by dividing the first 
speech sound data sequence sampled in a first period into a 
plurality of frequency ^components, generating sine wave data 
in which an amplitude at a predetermined part and a waveform 
number at a predetermined part are changed in amplitude data 
sequences successively extracted in a second period, and 
summing sine wave data corresponding to each of the frequency 
components. Namely, the second speech sound data sequence to 
be recorded on this speech sound recording medium has an 
amplitude and a reproduction period which have been selectively 
edited by changing at least the amplitude or changing the 
waveform number of parts corresponding to each other among 
frequency components composing a first speech sound data 
sequence sampled in a predetermined period., 
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[0019] Furthermore, this speech sound data recording medium 
relating to the invention becomes possible to be combined with 
the technique disclosed in the abovementioned Japanese Patent 
No. 2581700 by recording the abovementioned first data sequence 
corresponding to one, two or more sentences composed of word 
strings to be reproduced and outputted by a predetermined 
speech sound reproducing means in a manner in that the first 
data sequence is divided into variable-length sections for each 
data divided by vocalization pauses. 

[0020] On the speech sound data recording medium having the 
abovementioned construction, in addition to the first speech 
sound data sequence, the abovementioned second speech sound 
data sequence has been recorded for each of sections divided 
according to the sections of the first speech sound data 
sequence, and furthermore, recorded position identification 
data has been recorded which indicates the switchable sections 
by means of recorded positions of these sections in this 
predetermined recording medium so that the first speech sound 
data sequence and the second speech sound data sequence are 
switched and reproduced by the predetermined speech sound 
reproducing means . Therefore, by preparing such a speech sound 
data recording medium, even during reproduction of one speech 
sound data sequence, a speech sound data reproducing method 
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and unit relating to the invention can switch it into a 
corresponding section of another speech sound data sequence 
and reproduce it in real time. 

[0021] Furthermore, as an embodiment of the invention mentioned 
above, sales of recording software (a program which enables 
a personal computer to execute the abovementioned recording 
method, or a recording medium containing this program recorded) , 
an exclusive recording unit, and a user's manual or a sale of 
a combination of these, a singular sale of a related speech 
sound data recording medium, and in addition, sales of this 
speech sound data recording medium, sound data reproduction 
software (including a program that can be executed by a personal 
computer or a recording medium containing this program 
recorded) , an exclusive reproducing unit, and an user' s manual, 
or a sale of a combination of these are considerable. 

[0022] 

[Embodiment of the Invention] Hereinafter, an embodiment of 
the invention is described with reference to Fig. 1 through 
Figs. 14. In the figures, the same components are attached with 
the same symbols and overlapping description is omitted. 
[0023] The present invention relates to a technique which makes 
it possible to provide speech sound data in which a part that 
is hardly heard has been selectively emphasized or attenuated, 
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or the reproduction period thereof has been extended or 
contracted for, for example, listening exercise of English 
learners. Therefore, learners who heard speech sound data thus 
edited in advance can expect improvement in their listening 
comprehension to the original speech sound. 
[0024] Fig. 1 is a block diagram for schematically describing 
speech sound data recording operation relating to the invention. 
First, speech sound (first speech sound data) at a natural speed 
spoken by a native speaker sampled in, for example, 44.1kHz 
(first period) of an audio clock of a music CD is taken into 
the main body of a PC 1, and temporarily recorded on its hard 
disk, etc. Then, the taken-in speech sound data is filtered 
so as to be divided into channels (frequency components) as 
shown in the table of Fig. 2. The range of frequency of speech 
sound data to be taken-in is between 75Hz and 10,000Hz, and 
the sampling frequency is set to 44.1kHz (22.68ps) in 
accordance with the audio clock of a music CD. The number of 
divided channels is set to 85 (7 octaves and 1 tone) , and the 
central frequencies (central f) of the respective channels. #1 
through #85 are set to be in a halftone line (77.78Hz(D#) to 
9, 960Hz (D#)) of equal temperament (equal temperament of 12 
degrees per 1 octave) . 

[0025] As mentioned above, as for the data divided into the 
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channels #1 through #85, amplitude data thereof is extracted 
every 2.268ms (corresponding to 100 pieces of data in 44.1kHz 
sampling, however, the number of pieces of data is increased 
when 100 pieces of data cannot form one waveform) . Therefore, 
in this embodiment, the sampling rate (second period); of the 
amplitude data in each of the channels #1 through #85 is 441 
samples/s (2.268ms) . This sampling rate is a patterned period, 
and the embodiment can repeat processing, alternately at 
difference rates, for example, after 100 pieces of data are 
'taken-in, 120 pieces of data are taken-in and processed. 
[0026] Furthermore, a control system 10 of the PC 1 applies 
various editing (can.be carried out via a. display 12 and an 
input device 13 such as a key board and a mouse, etc.) to the 
amplitude data of each of the channels #1 through #8 sampled 
every 2.268ms to generate corrected amplitude data groups at 
every 2.268ms. Then, the corrected amplitude. data (elements 
composing the. corrected amplitude data groups). for each of the 
channels #1 through #85 are expressed by 1 byte (8 bits) , 
respectively, and control data with 2 bytes is further added 
to generate V data 19 with 87 bytes (85 channels x 1 byte + 
2 bytes) . 

[0027]. Furthermore, the corrected amplitude data is obtained 
by editing each amplitude data in the amplitude data sequences 
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of the channels #1 through #85 (amplitude data sampled every 
2.268ms) so that arbitrary parts of them are selectively 
emphasized or attenuated. Namely, the amplitude data sequences 
of the channels #1 through #85 are generated by selectively 
resetting amplitude values given from the amplitude data of 
predetermined parts corresponding to each other among the 
channels to be higher or lower . Furthermore, the abovementioned 
control data is composed of extension instruction data (1 byte) 
for instructing extension or contraction of each reproduction 
period of the frequency components of the channels #1 through 
#85 and frequency shift instruction data (1 byte) for 
instructing whether or not the frequency components 
corresponding to the respective channels #1 through #85 are 
entirely shifted to half- or one-lower or higher tones and 
reproduced. 

[0028] The abovementioned extension instruction data is 
expressed by the number of reproduction clocks that indicates 
how many milliseconds one piece of data is to be reproduced 
in. For example, when this extension instruction data is 
expressed by a half of the number of clocks to be reproduced, 
the reproduction period becomes equivalent to the original 
period when the data is 50, and when this data is set to 100, 
reproduction is carried out in 200 clocks of 44.1kHz and the 
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reproduction period can be extended to double (this data is 
expressed by 1 byte, so that extension up to 256/50 = 5 . 12 times 
is possible at a maximum). On the contrary, when this, data 
is set to 25, reproduction is carried out in 50 clocks of 44 . 1kHz, 
whereby the reproduction period can be contracted to the half. 
Furthermore, the frequency shift instruction data is set as 
ON "1" when the whole frequency components are shifted to lower 
or higher tones, and is set as OFF "0" when shifting is not 
necessary. 

[0029] As mentioned above, based on V data 19 generated by 
applying desired editing by the control system 10 to the 
amplitude data of the channels #1 through #85 sampled every 
2.268ms, a new speech sound data sequence is generated. 
[0030] In order to generate a new speech sound data sequence 
from the generated V data 19, an external device 16 having sine 
wave generating circuits 16-1 through 16-85 for generating sine 
waves with wavelengths corresponding to the respective 
channels #1 through #85 becomes necessary. The generating 
circuits 16-1 through 16-85 have ROMs on which basic data on 
sine waves with frequencies corresponding to the respective 
channels #1 through #85 have been recorded and RAMs #1 through 
#85 for temporarily recording generated sine wave data, 
respectively, and in these circuits, sine wave data formed 
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based on corrected amplitude data of the V data 19 supplied 
from the control system 10 and has a waveform number instructed 
by extension instruction data of control data are written on 
the respective RAMs #1 through #85. Intervals of the data 
composing this sine wave data are 22.68]is that is the data 
interval of the sampling frequency . 44 . 1kHz . 
[0031] Then, the sine wave data written on the RAMs #1 through 
#85 in these generating circuits 16-1 through 16-85 are 
successively readout at 44.1kHz timings, and are summed to 
generate audio data (speech sound data sequence) . This audio 
data is transmitted to the control system 10, and outputted 
from the control system 10 to the input/output device 14 such 
as a CD-ROM writing device, etc., via an I/O. This I/O device 
14 records the audio data of 44.1kHz transmitted from the 
control system 10 on a predetermined speech * sound data 
recording medium 15 such as a CD-ROM, etc. 

[0032] In generation of sine wave data at the respective 
generating circuits 16-1 through 16-85, in order to avoid 
unnatural amplitude changes in the reproduced sound, the 
amplitudes of the sine wave data of the respective channels 
#1 through #85 are determined by values obtained by linear 
interpolation between adjacent pieces of amplitude data of the 
corrected amplitude data sequence. Furthermore, the audio data 
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generated in the external device 16 may be directly outputted 
from the speaker 18 via a DAC 17 and an AMP in a form of speech 
sound. Furthermore, as such a speech sound data recording 
medium 15 , for example, a disk-type recording medium such as 
a CD-ROM, an MD, an MO, etc., and a tape-type recording medium 
such as a DAT, etc., are applicable. 

[0033] On the other hand, this invention mainly relates to a 
technique that simply enables slow reproduction of 
natural-speed English so that it can be heard by a Japanese, 
however, only simple and uniform extending or contracting the 
sound reproduction period for each frequency component is not 
sufficient. Namely, Fig. 3 shows the basic form of a speech 
sound spectrum, and depending on the type of vocal sound, a 
spectral time change at a consonant part results in a different 
sound linguistically. For example, comparing vocal sounds of 
"BA" and "PA," a spectral change of the former sound is quick, 
and the latter is only slow and its spectral form itself has 
almost no change. Therefore, when the vocal sound period of 
"BA" including the consonant part is extended, the sound sounds 
like "PA." In order to prevent this, the degree of extension 
of the consonant part is restricted to a limit at which the 
sound sounds "BA," and only the vowel part is extended or 
contracted to a desired speech sound reproduction period, 
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whereby it sounds "BA." On the other hand, since the vowel part 
sounds as it is no matter how it is extended or contracted, 
the vocal part sound period can be set to a desired length 
(desired reproduction period) . On the other hand, it is also 
necessary that only sound of a consonant part that is too weak 
for a Japanese to catch is selectively emphasized to the double 
or triple (by increasing the amplitude) . Emphasizing sound 
including a vowel part is not effective since the entirety is 
excessively emphasized. Therefore, selective emphasizing is 
necessary. From the abovementioned reasons, the speech sound 
data reproducing method relating to the invention is 
constructed so that for the amplitude data sequence of each 
channel, a corrected amplitude data sequence in which a part 
that is especially difficult for novice learners to catch is 
selectively emphasized is edited, and V data composed of 
amplitude data pieces generated at the same timing among the 
corrected amplitude data sequences for the respective channels 
and control data for instructing extension of the reproduction 
period are successively recorded. On the contrary, for expert 
learners, considering the properties of the respective vocal 
sounds, the speech sound data sequence -may be selectively 
edited so that the reproduced speech sound is attenuated or 
the reproduction period is contracted at a desired part. 
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[0034] Furthermore, in this invention, in a case where a male 
voice is recorded on a predetermined recording medium according 
to the abovementioned recording method, if it is reproduced 
while extending the speech sound reproduction period and/or 
emphasizing speech sound at an arbitrary part, although the 
frequency spectrum of the outputted speech sound is invariable, 
a miscomprehension that the sound shifts to a lower sound may 
be sensuously caused. On the contrary, if reproduction is 
carried out while contracting the speech sound reproduction 
period and/or attenuating the speech sound at a desired part, 
a miscomprehension that the sound shifts to a lower sound. may 
be sensuously caused. Therefore, the control data contains 
frequency shift instruction data for enabling reproduction 
while shifting the entire frequency components to half- or 
one-higher or lower tones. 

[0035] Next, the present invention, is suitable for the 
technique for reproduction, etc., of a recording medium on 
which speech sound spoken by a native speaker has been recorded 
as disclosed in the abovementioned Japanese Patent No . 2581700 . 
Hereinafter, the construction for applying this invention to 
such a technique is described. 

[0036] This invention can be expected to show a remarkable 
learning effect in conjunction with the technique disclosed 
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in the abovementioned Japanese Patent No. 2581700. Namely, by 
separately preparing speech sound data which has been 
selectively extended or contracted and emphasized or 
attenuated at an arbitrary part in accordance with 
variable-length sections divided by vocalization pauses of 
vocal sound spoken by a native speaker, not only a learner can 
repeatedly reproduce and listen to speech sound that he/she 
could not hear, but also can listen to reproduced speech sound 
that has been extended or contracted and emphasized or 
attenuated at a part that is difficult for the learner to catch 
and improve his/her listening comprehension. 
[0037] Figs. 4 are for schematically describing various data 
including speech sound data sequences to be recorded on a speech 
sound data recording medium relating to the invention. 
[0038] First, a first speech sound data sequence (speech sound 
data sequence sampled at 44.1kHz) to be recorded on the speech 
sound data recording medium 15 is a series of speech sound data 
composed of a plurality of sentences with different lengths 
such as conversations among casts of a film and conversations 
in usual life environment , and between the sentences (speakers' 
speech sound data) , a voiceless period randomly occurring such 
as a condition without speech sound reproduced, a' condition 
with only noise, a condition with only music (BGM) reproduced, 
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etc., can exist. Therefore, the first speech sound data 
sequence corresponds to one, two or more sentences composed 
of a plurality of word strings to be reproduced and outputted 
by a predetermined speech sound reproducing means, and is 
recorded on a first region of the speech sound data recording 
medium 15 in a condition where, as shown in Figs. 4, the sequence 
is divided into variable-length sections (hereinafter, 
referred to as segments) for each speech sound data divided 
by vocalization pauses. 

[0039] Generally, in English conversation made by native 
speakers, since one sentence is usually vocalized in 
approximately three seconds, it is reasonable . that 
vocalization pauses that determine the segments composing the 
speech sound data sequence to be recorded are set between 
sentences to compose the variable-length segments 621, 622, 
and 7 99 that composes the speech sound data sequence as shown 
in Fig. 1(a), Fig. 1(b), or Fig. 1 Cd) . The sentences in 
conversation also include extremely short sentences as shown 
in Fig. 1(c) , and this sentence 701 also composes one segment. 
On the other hand, as shown in Fig. 1(e), in a case of an 
extremely long sentence, since points before conjunctions and 
relatives become vocalization pauses, it is reasonable that 
the sentence shown in Fig. 1(e) is composed of successive two 
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segments 801 and 802. Therefore, segments of a speech sound 
data sequence to be recorded means speech sound data recording 
units divided based on vocalization breaks (breathing points) 
or certain linguistic (grammatical) breaks. 
[0040] In the speech sound data recording method relating to 
the invention, first, as mentioned above, a second speech sound 
data sequence is generated which has been selectively edited 
(amplitude change and reproduction period change of each 
frequency component) at an arbitrary part with respect to each 
segment obtained by dividing the first data sequence as 
mentioned above. Concretely, this second speech sound data 
sequence is recorded on a predetermined speech. sound data 
recording 'medium 15 by a device comprising the main body of 
a PC 1 that edits the respective frequency components and an 
external device 16 that generates edited audio data (second 
speech sound data sequence) as shown in Fig. 5. 
[0041] Particularly, the external device 16 comprises, as shown 
in Fig. 5, a master board 165 for generating audio data and 
a slave board 166 including sine wave generating circuits 16-1 
through 16-85 provided for each channel. The master board 165 
has a timing controller 171 and an FIFO 172 for supplying the 
respective generating circuits 16-1 through 16-85 with V data 
from the PC 1 in response to control signals, and has an adder 
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173 for successively summing sine wave data (16 bits) 
transmitted from the respective generation circuits 16-1 
through 16-85 to generate audio data (16 bits) and a RAM 174 
as a buffer for temporarily storing the generated audio data 
to be transmitted to the PC 1. Furthermore, the master board 

165 shown in Fig. 5 is provided with a DAC 175 and an AMP 17 6 
to make a speaker 177 to directly output and reproduce the 
generated audio data so that a first speech sound data sequence 
and a newly edited second speech sound data sequence are 
outputted over any number of times as sound from the speaker, 
heard by ears and compared with each other (they may be provided 
at the PC 1 side in the structure for speech sound reproduction 
as shown in Fig. 1) . On the other hand, the slave board 166 
has the sine wave generating circuits 16-1 through 16-85 which 

» generate sine waves with predetermined frequencies for each 
channel, and these generating circuits 16-1 through 16-85 have 
ROMs on which data for generating sine waves have been recorded 
and RAMs #1 through #85 as buffers for temporarily storing 
generated sine wave data, respectively. 

[0042] Furthermore, the master board 165 and the slave board 

166 are connected by a total of 32 buses including 30 signal 
buses and a GND and a Vcc, and the figures, the bus group shown 
by the reference numeral 167 is a V data related bus group for 
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supplying V data to the respective generating circuit 16-1 
through 16-85, and the bus group shown by the reference numeral 
168 is an audio data related bus group for transmitting sine 
wave data for audio data generation from the respective 
generating circuits to the master board 165. 
[0043] Next, an embodiment of the speech sound data recording 
method relating to this invention, applied to the technique 
disclosed in Japanese Patent No. 2581700, is described by using 
the flowcharts of Fig. 6 and Fig. 7 with reference to Fig. 5. 
[0044] First, generation of V data is carried out by the PC 
1 side. Namely, in the PC 1, a series of speech sound data (a 
first speech sound data sequence) is sampled in 44.1kHz 
(16bit/data) , and sampling data corresponding to this first 
speech sound data sequence is temporarily stored in the hard 
disk (Step ST1) , and divided into a plurality of segments as 
shown in Figs. 4 (Step ST2) . 

[0045] Subsequently, as for one of the divided segments, 
according to a digital band pass filter program, waveform data 
of the band width (75.57kHz through 80.06kHz) of the first 
channel #1 is developed on a memory. At this point, development 
is carried out while maintaining the data intervals 
corresponding to the rate of 44.1kHz. Then, average amplitude 
data (8 bits) is extracted every 100 pieces of data (Step ST3) . 
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In a case where for the frequency components of the first 
channel #1, 100 pieces of data cannot form. one waveform, an 
amplitude data is obtained by increasing the number of pieces 
of data so as to form one waveform-. Until the sampling data 
of the target segment is finished, the same operation is 
repeated while shifting 100 pieces of data. By this operation, 
amplitude data sequence with data intervals of 2.268ms (441 
pieces of amplitude data per one second) for the first channel 
#1 that is the target channel is obtained. When amplitude data 
extraction for the first channel #1 that is the target channel 
is finished (Step ST5) , subsequently, a frequency of the second 
channel #2 is divided by the digital band pass filter and the 
operations of Step ST3 through ST5 are repeated, and while 
changing the target channel (Step ST7), amplitude data 
sequences for target segments of the first channel #1 through 
the 85th channel are generated. 

[0046] The abovementioned operation is carried out while the 
target segment is changed (Step ST10) until all segments 
composing the first speech sound data sequence sampled in Step 
ST1 are finished (Step ST9) . 

[0047] Next, editing described below is applied at the PC 1 
side to the amplitude data sequences of 85 channels for the 
respective segments obtained by executing the abovementioned 




Steps ST1 through ST9, whereby V data is generated (Step ST11) . 

[0048] First, an amplitude data sequence group for 85 channels, 
generated for each of the divided segments is called from the 
hard disk that has stored the group, and its amplitude waveforms 
are successively displayed on a monitor 12. 

[0049] In actual editing, a desired part of the displayed 
amplitude waveform is specified and a reproduction period is 
specified (based on 50 clocks) . Furthermore, if necessary, the 
amplitude is changed (set by a magnification based on the 
displayed amplitude waveform) by specifying a part to be 
changed, and an instruction of frequency shift to lower or 
higher tones is specified. The amplitude data sequence obtained 
for a selected arbitrary part is edited to generate new 
corrected amplitude data in which each amplitude data has been 
corrected, for example, for a consonant part of the segments, 
the amplitude is doubled and the reproduction period is 
increased by half, on the other hand, at a vowel part, the 
amplitude is not changed and only the reproduction period is 
increased to 2.5 times. 

[0050] Then, in the obtained corrected amplitude data sequences 
for 85 channels, control data composed of data for instructing 
the abovementioned reproduction period change and data for 
instructing frequency shift are added to each data component 
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group collectively containing data components at the same 
timing among the corrected amplitude data sequences, whereby 
V data with data intervals of 2 -268ms is obtained. 
[0051] Next, the V data (87 bytes/data) thus prepared at the 
PC 1 side is transmitted to the master board 165 of the external 
device 16, and further transmitted from the master board 165 
to the respective sine wave generating circuits 16-1 through 
16-85 on the slave board 166 via the data buses. The slave board 
166. comprises 11 boards each of which has 8 circuits mounted 
(eleventh board uses only 5 circuits of the 8 circuits), and 
each circuit generates sine wave data for a corresponding 
channel (Step ST12) . The circuits have the same structure 
except that the ROMs storing wave form data of sine waves are 
different and the 7-bit DIP-SW settings specifying 
corresponding channels are different. 

[0052] First, the circuits assigned for the respective channels 
commonly receive the header (2 bytes) of 87-byte V data supplied 
from the master board 165, and on the other hand, as for the 
corrected amplitude data of the V data, they receive only the 
corrected amplitude data (1 byte) for the corresponding 
channels. In each circuit, a reproduction period of .the 
received header data is investigated in order to judge how many 
clocks of 44.1kHz outputting of the formation of a waveform 
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needs. For example, when the instructed reproduction period 
is given as 50, 100-clock reproduction is carried out (the 
reproduction period does not change), and in the case of 110, 
220-clock reproduction (the reproduction period doubles) is 
carried out. In each circuit, sine wave data of a corresponding 
frequency has been recorded on the ROM at data intervals when 
outputted at 44 . 1kHz (M waves of the sine wave of this frequency 
are accurately stored from the address 0 to the address N of 
the ROM (M and N are natural numbers) . The processor in each 
circuit pluses 1 to the address of the ROM every time it 
generates one piece of sine wave data (every 22.68ps). Then, 
next to the address N, it returns to 0. Thereby, accurate sine 
waves can be generated without discontinuous points. However, 
regarding the abovementioned sine wave data, one piece of sine 
wave data is generated by multiplying basic data stored in the 
ROMbythe received corrected amplitude data . Furthermore, each 
of the amplitude data is a value obtained through linear 
interpolation between the current amplitude data and the 
previous amplitude data. 

[0053] As mentioned above, the sine wave data generated in each 
circuit is stored in the respective RAMs #1 through #8 that 
are output buffers by referring to the ROM in the period of 
44.1kHz (22.68]is) and multiplying referred data by a 
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coefficient obtained through the abovementioned 
interpolation. 

[0054] Then, a control signal from the master board 165 gives 
a timing (22.68ys period) for outputting sine wave data stored 
in the respective RAMs #1 through #85. to the output buses (16 
bits) , and only at the timing, the data are transmitted to the 
buses. The time width given for one circuit is 226ns 
(22.68ys/85) . On the other hand, the taking-in timings at the 
mister board 165 side are given by clocks and synchronizing 
signals. The number of clocks from the synchronizing signal 
becomes the same as the channel number specified by the DIP 
switch. Two types of waveform data are stored in the ROM 
provided in each circuit so that sine wave data with a frequency 
shifted by a half tone (or one tone) can be outputted from each 
circuit when the frequency shift instruction data contained 
in the header data of the V data is ON, and either of the types 
can be selected. 

[0055] On the other hand, the master board 165 receives sine 
wave data generated in each of the circuits 16-1 through 16-85 
at a rate of 85 pieces of data in 22.68ps (data interval: 
22.68ps/85 = 266ns). In actuality, the master board 
successively sums sine wave data from the respective circuits 
while receiving them to generate audio data of 44.1kHz (second 



-40- 




speech sound data sequence) (Step ST13) . The generated audio 
data is successively stored in the RAM 174 that is a buffer, 
and then transmitted to the PC 1 . 

[0056] The PC 1 records the transmitted audio data on a 
predetermined recording medium 15 while controlling the I/O 
device 14 (Step ST14), whereby a speech sound data recording 
medium relating to the invention is obtained. 
[0057] Next, examples in which the technique disclosed in the 
abovementioned Japanese Patent No. 2581700 is applied to the 
speech sound data recording medium of the invention are 
described. 

[0058] First example relating to the speech sound data 
recording medium 

First, in a first example, at least two types of speech sound 
data sequences and recorded position identification data are 
recorded. Namely, the first speech sound data sequence is 
composed of English speech sound data spoken by a native speaker 
at a natural speed, and this speech sound data sequence is 
divided into a plurality of variable-length segments by 
vocalization pauses (sentence ends or vocalization or 
grammatical breaks at which a speaker takes a rest during 
sentence) as mentioned above. A second speech sound data 
sequence is obtained by selectively editing an arbitrary part 
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of the first data sequence as mentioned above, and is divided 
into a plurality of variable-length segments according to the 
respective segments of the first speech sound data sequence. 
Furthermore, the recorded position identification data 
indicates at what positions the respective segments in the 
first and seconds speech sound sequences have been recorded 
on the speech sound data recording medium. Therefore, for 
example, the recorded position of the segment " If s ... not ... much... 
of... a ... problem . " of the second speech sound data sequence 
corresponding to the t-th segment "It' s not much of a problem. " 
of the first speech sound data sequence in the medium can be 
recognized by this recorded position identification data. 
[0059] As a result, the first and second speech sound data 
sequences and the recorded position identification data are 
not recorded independently from each other, but are recorded 
in a fixed relationship, and the speech sound data sequences 
are organically combined by using the segments as units . Namely, 
the first and second speech sound data sequences are paired 
each other, and the recorded position identification data links 
these sequences to each other for each segment . In this example, 
the recorded position identification data is recorded on a 
directory region of the speech sound data recording medium, 
and contains at least data on the header positions of the 
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respective segments . 

[0060] In the reproduction method for the speech sound data 
recording medium (first example) having the abovementioned 
structure, speech sound is reproduced in order by recorded 
segment, and in particular, this reproducing method is 
characterized in that reproduction switching from the first 
speech sound data sequence to the second speech sound data 
sequence recorded on the speech sound data recording medium 

(or reproduction switching from the second speech sound data 
sequence to the first speech sound data sequence) is possible. 
This reproduction switching is carried out by a per-segment 
basis. For example, when a reproduction instruction for the 
second speech sound data sequence is inputted during 
reproduction of the t-th segment of the first speech sound data 
sequence (arise of an interrupt request) , the corresponding 
t-th segment of the second speech sound data sequence is readout 
based on the recorded position identification data, and speech 
sound reproduction of the corresponding segment is executed. 
On the contrary, reproduction switching from the second speech 
sound data sequence to the first speech sound data sequence 
is also carried out on a per-segment basis in the same manner 
as the abovementioned reproduction switching. 
[0061] Furthermore,- in this reproducing method, in addition 



-43- 




to the abovementioned reproduction switching, various changes 
into repeating reproduction, etc., are possible. As a typical 
example, a so-called return instruction is available. Namely, 
when a return instruction is inputted after interruption of 
the reproduction in ^response to a stop order during 
reproduction, by returning the speech sound data reading-out 
position by an instructed amount, speech sound data 
reproduction satisfying the request of an operator is carried 
out. 

[0062] Second example relating to the speech sound data 
recording medium 

This second example has a structure basically similar to that 
of the abovementioned first example, however, it is 
characterized by including, in addition to the first speech 
sound data sequence and the second speech sound data sequence, 
a third speech sound data sequence that is separate from the 
first speech sound data although having semantic contents 
equivalent to those of the first speech sound data, and is 
speech sound data of slow-speed English spoken by, for iexample, 
spacing words. This third speech sound data sequence is also 
composed of a plurality of variable-length segments, and the 
recorded position identification data controls recorded 
positions of the first through third speech sound data 
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sequences among these segments. Therefore, the speech sound 
data reproducing method in this second example is the same as 
in the first example. 

[0063] Furthermore, in this example, it is important that the 
first speech sound data sequence and the third speech sound 
data sequence are divided into a plurality of variable-length 
segments, respectively, and semantic contents of the segments 
correspond to each other between these sequences. For example, 
when the t-th segment (621st segment in Fig. 4 (a) ) of the first 
speech sound data sequence is "It' 5 not much of a problem . " 
spoken by a native speaker, the t-th segment of the third speech 
sound data sequence is W J£ ±£ not much of a problem ." spoken 
by spacing the words. However, the fact that the third speech 
sound data sequence has contents corresponding to those of the 
second speech sound data sequence and is composed of different 
speech sound data indicates that it has the same linguistic 
meaning and is vocalized differently. 

[0064] Third example relating to the speech sound data 
recording medium 

Furthermore, a third example of the speech sound data recording 
medium relating to the invention is described. The speech sound 
data recording medium relating to this third example has a 
different point from the abovementioned speech sound data 
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recording medium of the first example in that a fourth speech 
sound data sequence containing grammatical explanation, etc. , 
has been recorded on the speech sound data recording medium 
in addition to the first and second speech sound data sequences . 
[0065] The important fact herein is that the third speech sound 
data sequence is divided into segment groups each of which 
collectively includes one, two or more variable- length 
segments of the first and second speech sound data sequences . 
In other words, one segment group of this fourth speech sound 
data includes one, two or more segments of the first and second 
speech sound data sequences, and therefore, one segment group 
of the fourth speech sound data sequence is paired with one, 
two or more segments of the first and second speech sound data 
sequences. Particularly, in this construction, as shown in Fig. 
4(e), it is assumed that one sentence is divided into a 
plurality of segments. 

[0066] Furthermore, in the speech sound data recording medium 
of this third example, the recorded position identification 
data recorded on a predetermined region also includes data 
indicating recorded positions of the contents of the fourth 
speech sound data sequence for each segment group. Therefore, 
the first, second, and fourth speech sound data sequences and 
the v recorded position identification data are recorded on the 
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medium in a fixed relationship, and the speech sound data 
sequences are organically combined by a per-segment or 
per-segment group basis. In this third example, the recorded 
position identification data is also recorded on a directory 
region of the speech sound data recording medium, and includes 
data on the header positions of the segments in each speech 
sound data sequence. It is also possible that the third speech 
sound data that is equivalent to the speech sound data of the 
first speech sound data sequence and is made by speaking at 
a low speed while spacing the words is further recorded. 
[0067] The reproducing method for the speech sound data 
recording medium (third example) having the abovementioned 
structure is basically the same as in the first example 
mentioned above except that in addition - to reproduction 
switching between the first and second speech sound data 
sequences, reproduction switching is also carried out between 
the first/second speech sound data sequence and the fourth 
speech sound data sequence. 

[0068] For example, in a case where "If s not much of a problem . " 
spoken by a native speaker cannot be heard during reproduction 
of the first speech sound data sequence, by switching the 
reproduction from the first speech sound data sequence that 
is being reproduced currently to the second speech sound data 



-47- 




sequence, the speech sound " If s ... not ... much...of...a ... problem . " 
selectively subjected to editing such as extension can be 
listened to. Then, when a user wants to know the meaning in 
Japanese and the grammar of this sentence, he/she switches the 
reproduction from the speech sound data sequence currently 
reproduced to the fourth speech sound data sequence . As a matter 
of course, in this reproducing method, combined use of a return 
instruction and a stop order described in the speech sound data 
recording medium reproducing method of the first example 
mentioned above can be applied and used. Furthermore, in this 
reproducing method, switching reproduction and repeating 
reproduction are possible. 

[0069] Fourth example relating to the speech sound data 
recording medium 

The fourth example of the speech sound data recording medium 
relating to the invention is basically the same as the first 
example, however, its main difference from the first example 
is in that a text data sequence has been recorded in addition 
to the first and second speech sound data sequences. This text 
data sequence corresponds to text data whose contents 
correspond to the first or second speech sound data sequence, 
for example, text data corresponding to English (speech sound) 
spoken by a native speaker. 
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[0070] This text data sequence is also divided into segments 
corresponding to the segments of the first and second speech 
sound data sequences . In the speech sound data recording medium 
relating to this fourth example, recorded position 
identification data also includes data on header positions 
indicating recorded positions of the segments of this text data 
sequence corresponding to the segments of each speech sound 
data sequence, and is recorded on a directory region of the 
speech sound data recording medium. Therefore, the first and 
second speech sound data sequences and the text data sequence 
correspond to each other on a per-segment basis. 
[0071] Furthermore, in the speech sound data recording medium 
relating to the fourth example, in a case where the fourth 
speech sound data sequence in the abovementioned third example 
is added as recording data, one, two or more segments of the 
first and second speech sound data sequences and the text data 
sequence also correspond- to one segment group of the third 
speech sound data sequence. In this construction, the recorded 
position identification data includes the header positions of 
the respective segments, and is recorded on a directory region 
of the speech sound data recording medium. Then, in the same 
manner as in the third example mentioned above, a third speech 
sound data sequence that is equivalent to the speech sound data 
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of the first speech sound data sequence and is spoken at a low 
speed by spacing words can be recorded in this fourth example. 
[0072] The reproducing method for the speech sound data 
recording medium (fourth example) having the abovementioned 
structure is also basically similar to in the case of the 
abovementioned second example, however, it has a difference 
in that the text data sequence is displayed during reproduction 
of "the first or second speech sound data sequence. 
[0073] For example, during reproduction of the segment " If s 
not much of a problem . " of the first speech sound data sequence, 
"If s not much of a problem. " or "It is not much of a problem. " 
is displayed on a predetermined display part. This display does 
not have to be completely temporally synchronized with the 
speech sound data sequence that is being reproduced, and texts 
may be displayed by being successively delayed or advanced. 
In this reproducing method, switching reproduction and 
repeating reproduction are also possible. 

[0074] Next, a detailed structure of the speech sound data 
recording medium relating to the invention is described in 
detail with reference to Fig. 8 through Figs. 11. 
[0075] Fig. 8 shows an example of the speech sound data 
recording medium relating to the invention for explaining 
speech sound data sequences A, B, and C when the abovementioned 
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third example is applied to English conversation self-study 
and corresponding recorded contents . In this figure, the speech 
sound data sequence A is a data sequence (first speech sound 
data sequence) of English spoken by a native speaker, and is 
composed of a plurality of segments .621 and 622. The speech 
sound data sequence B is a data sequence (second speech sound 
data sequence) edited so that a predetermined part of the first 
data sequence is selectively extended as described above with 
reference to the flowcharts of. Fig. 6 and Fig. 7. The speech 
sound data sequence C is a data sequence (third speech sound 
data sequence) for explaining in Japanese, and segment groups 
included in this speech sound data sequence C correspond to 
the segments 621 and 622 of each of the speech sound data 
sequences A and B, respectively. 

[0076] Fig. 9 is a table for describing the relationship between 
time and capacity per segment in the case shown in Fig. 8. In 
this table, one second corresponds to a capacity of 6 kilobytes . 
For example, in the segment 621 of . the speech sound data 
sequence A, the vocalization time of "It's" is 0.2 seconds and 
the capacity thereof is 1.2kB (kilobytes), the vocalization 
time of "not" is 0.1 seconds and the. capacity thereof is 0*6kB 
(kilobytes) , the vocalization time of "much of a" is 0.4 seconds 
and the capacity thereof is 2.4kB (kilobytes), and the 
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vocalization time of "problem" is 0.3 seconds and the capacity 
thereof is 1.8kB (kilobytes) , and the vocalization time of the 
entire segment 621 is 2.0 seconds and the capacity thereof is 
12kB (kilobytes) . 

[0077] Furthermore, Fig. 10 is a table for explaining the 
recording contents in a directory region in the case shown in 
Fig. 8 and Fig. 9. In this table, the directory region is formed 
by 9 x 3 = 27 bytes (B) per segment. The speech sound data 
sequences A, B, and C correspond to the speech sound data 
sequences A, B, and C of Fig. 8, respectively. Furthermore, 
C with 1 byte indicates the attribute, and C=0 means the speech 
sound data sequence A, and C=64 means the speech sound data 
sequence B. Furthermore, C=128 or 12 9 means the speech sound 
data sequence C, and in particular, when C=129, that is, in 
the case of "10000001" in bit expression (8 bits) , it indicates 
the same segment for explanation as the previous segment 
(indicates that it belongs to the same segment group for 
explanation of the speech sound data sequence C, and this 
correspond to the case of the segment 801 or 802 of Fig. 4(e)). 
[0078] M, S, and B (each has one byte) of position data are 
parameters indicating positions on a CD-ROM that is a standard 
in the industrial world. Namely, M indicates minutes, S 
indicates seconds, and B indicates blocks. 1 block is 2,048 
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bytes, and 75 blocks correspond to one second. Therefore, the 
maximum values are M=59, S=59, and B=74. The next SB with 2 
bytes indicates starting bytes, and the next LLL with 3 bytes 
indicates the length of the entirety of each segment . The reason 
for using minutes and seconds for parameters for indicating 
positions is that a CD-ROM has been originally developed for 
music, and the recorded position is expressed as time from the 
beginning. Therefore, in a case where a CD-ROM is employed as 
the abovementioned speech sound data recording medium, the 
minutes and seconds have no relationship with the reproduction 
period, and are data that only shows a recorded position on 
the. recording medium. 

[0079] As a result, for example, the segment 621 " If s not much 
of a problem . " of the speech sound data sequence A is recorded 
as English speech sound data spoken by a native speaker with 
a length of 6,000 bytes from the 826th byte of 0 minute 11 
seconds and 3 blocks, and the corresponding segment of the 
speech sound data sequence B is recorded as English spoken by 
the native speaker selectively extended so as to have a length 
of 17, 400 bytes from the 2, 026th byte of 0 minute 11 seconds 
and 3 blocks, and the segment group of the speech sound data 
sequence C is recorded as explanation in Japanese with a length 
of 72,000 bytes from the 1,282nd byte of 0 minute 11 seconds 
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and 6 blocks. The segment numbers of 621 and 622, etc., do not 
exist on the memory, and correspond to the addresses of the 
segments. Furthermore, the recorded position identification 
data indicating the relationship of the segments is contained 
in this directory region. 

[0080] Furthermore, in detail, from the recorded contents in 
the directory region shown in Fig. 10, in a region from the 
826th byte of 0 minute 11 seconds and 3 blocks of this speech 
sound data recording medium to 826+6,000-1 = 6,825th byte, a 
speech sound data sequence of the segment number 621 and 
attribute C=0, that is, data corresponding to " If s not much 
of a problem . " spoken by a native . speaker is recorded. In a 
region from the 2, 026th byte to 2, 026+17, 400-1 = 19, 425th byte 
of 0 minute 11 seconds and 3 blocks of this speech sound data 
recording medium, a speech sound data sequence of the segment 
number 621 and attribute C=64, that is, speech sound data 
selectively extended is recorded. Furthermore, in a region from 
the 1,282nd byte to 1,282+72,000-1 = 73,281st byte of 0 minute 
11 seconds and 3 blocks of the speech sound data recording 
medium, a speech sound data sequence of the segment 621 and 
attribute C=128, that is, data corresponding to explanation 
in Japanese is recorded. 

[0081] By thus providing the directory region shown in Fig. 
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10, the respective speech sound data sequences shown in Fig. 
8 can be recorded with the reproduction period and capacity 
shown in Fig. 9. 

[0082] Next, data on the segments 621 and 622 is recorded on 
the header part of, for example, the variable-length segment 
shown in Fig. 11(a). This header part is a 32-byte region 
composed of, as shown in Fig. 11(b) : a 1-byte region (IB) for 
showing existence of text data and image data from the header, 
a 5-byte region (5B) that is prepared for the speech sound data 
sequence A and is composed of 1-byte data showing the data 
sequence type (data for distinction between the speech sound 
data sequences A and B, etc.,) 3-byte. data showing the data 
length, and preliminary 1-byte data; a 5-byte region (5B) that 
is prepared for the speech sound data sequence B and composed 
of 1-byte data indicating the data sequence type, 3-byte data 
indicating the data length, and preliminary 1-byte data; a 
4-byte region (4B) that is prepared for the speech sound data 
sequence C and is composed of 1-byte data showing the data 
sequence type and 3-byte data showing the data length; a 4-byte 
region (4B) that is prepared for the text data sequence D and 
is composed of 1-byte data showing the data sequence type and 
3-byte data showing the data length; a 6-byte region (6B) that 
is prepared for the same text data sequence D and is composed 



-55- 




of 3-byte data showing the address and 3-byte data showing the 
data length; a 4-byte region (4B) that is prepared for another 
data sequence (Type E) such as the third speech sound data 
sequence; and a preliminary 3-byte region (3B) . 

[0083] Next,, the constructions of the speech sound data 
reproducing method and unit relating to the invention are 
described with reference to Fig. 12 through Figs. 14. 

[0084] First, Fig. 12 is a perspective view showing the entire 
construction of a reproducing unit for realizing the speech 
sound data reproducing method relating to the invention. As 
seen in this figure, the speech sound data recording medium 
is, for example, a CD-ROM that can be reproduced by a portable 
CD player (reproducing unit main body 200) , and this 
reproducing unit main body 200 is remotely controlled by a 
handset 80 connected by a cord. This handset 80 is provided 
with a display part 210 such as a liquid crystal display (LCD) , 
etc., for displaying at least a segment number of a segment 
that is being reproduced, and a button group 240 for various 
controls. An operator can listen to the speech sound data 
reproduced by the reproducing unit main body 200 through an 
earphone 130. 

[0085] Fig. 13 is a block diagram showing the construction of 
the reproducing unit shown in Fig. 12. As shown in this figure, 
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the CD-ROM as the speech sound data recording medium 15 is set 
into a reproducing mechanism 205. The reproducing mechanism 
205 is connected to the CPU 50 via a disk interface (I/F) 30 
and a bus 40 . To the bus 40, a ROM 60 of, for example, 32 kilobytes 
(kB) for storing programs and a RAM 70 of, for example, 256 
kilobytes for temporarily storing directories and speech sound 
data sequences are connected. Furthermore, to the bus 40, a 
handset interface (I/F) 90 for data exchange with the handset 
80 for manual operation and a D/A converter 12 connected to 
an external terminal 110 and the handset 80 via a speech sound 
outputting amplifier (AMP) 100 are connected. 
[0086] Fig. 14(a) and Fig. 14(b) are drawings for explaining 
the memory assignment conditions of the ROM 60 and the RAM 70, 
respectively. As shown in Fig. 14(a), the 32kB ROM 60 stores 
programs. On the other hand, as shown in Fig. 14(b), to the 
RAM 70, a buffer (corresponding to 50 blocks) of (50+50) = 100 
kilobytes, a directory of (75+75) = 150 kilobytes, and a system 
area of 6 kilobytes are assigned. Therefore, in the RAM 70, 
speech sound data sequences corresponding to 50 blocks are 
always stored, and a directory corresponding to 150 
kilobytes/27 « 5,555 segments is stored (only the speech sound 
data sequence A corresponds to approximately 30 minutes) . 
[0087] In the abovementioned detailed examples, a CD-ROM is 



-57- 




used as the speech sound data recording medium, and a typical 
CD-ROM has a capacity of 552 megabytes (MB) . In a CD-ROM, for 
expressing an address, minutes, seconds, and blocks are used 
as units. One block has 2,048 bytes, 75 blocks correspond to 
1 second, and 60 seconds correspond to one minute, so that the 
maximum value of the address in the CD-ROM is 59 minutes 59 
seconds and 74 blocks. On the contrary, the capacity of this 
CD-ROM is 2,048 X 75 X 60 x 60 = 552.96 megabytes. In this 
capacity, a capacity corresponding to 2 seconds from the 
beginning is for the CD-ROM format and cannot be used by a user, 
so that the maximum capacity is accurately 552.6528MB. 
Furthermore, when a directory region is assigned to a capacity 
corresponding to 20 seconds from the beginning, a 3-megabyte 
directory capacity can be secured in the CD-ROM. 
[0088] Furthermore, in the abovementioned examples of the 
invention, a singular sale of speech sound data recording 
software (program that enables a personal computer, etc., to 
execute the abovementioned recording method, or a recording 
medium containing this program recorded) , an exclusive 
recording unit, and a user's manual, or a sale of a combination 
of these, a singular sale of a speech sound data recording 
medium, and furthermore, a sale of this speech sound data 
recording medium, reproducing software (including programs 
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that can be executed by a personal computer , etc., or a 
recording medium containing these programs recorded) , an 
exclusive reproducing unit, and a user's manual, or a sale of 
a combination of these are possible. 
[0089] 

[Effects of the Invention] As mentioned above, in the invention, 
by changing (emphasizing or attenuating) the amplitude or the 
number of waves (increasing the number for extension of the 
reproduction period or reducing the number for contraction of 
the reproduction period) at an arbitrary part of a plurality 
of frequency components divided from a first speech sound data 
sequence sampled in a first period, corrected sine wave data 
is generated, and sine wave data of the respective frequency 
components are summed to newly synthesize a second speech sound 
data sequence, and the second speech sound data sequence is 
recorded on a predetermined recording medium. The desired 
speech sound data sequence thus recorded has an effect in that 
it can be reproduced as speech sound which has a reproduction 
period extended or contracted at an arbitrary part or is 
emphasized or attenuated at an arbitrary part without changes 
in frequency. 

[0090] Furthermore, this invention can be combined with the 
technique disclosed in Japanese Patent No. 2581700, and by 
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separately preparing speech sound data made by extending and/or 
emphasizing vocal sound spoken by a native speaker at an 
arbitrary part according to variable-length sections divided 
at vocalization pauses, it becomes possible for novice learners 
to repeatedly reproduce and listen to speech sound that could 
not heard by them, and also to emphasize/extend and listen to 
a part of speech sound that is hardly heard. Furthermore, for 
expert learners, by separately preparing speech sound data 
contracted and/or attenuated at an arbitrary part, more 
positive learning becomes possible in conjunction with 
reproduction of vocal sound spoken by a native speaker. 
[BRIEF DESCRIPTION OF THE DRAWINGS] 

[Fig. 1] A block diagram for explaining the recording operation 
of speech sound data relating to the invention. 

[Fig. 2] A table showing an example of frequency components 

(channels) divided from sampled input speech sound data. 

[Fig. 3] A drawing for explaining a basic form of a speech sound 
spectrum. 

[Figs. 4] Drawings for conceptually explaining various data 
including speech sound data sequences to be recorded on the 
speech sound data recording medium relating to the invention. 
[Fig. 5] A drawing showing the entire construction of a 
peripheral device for realizing the speech sound data recording 
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method relating to the invention. 

[Fig. 6] A flowchart (1) for explaining the speech sound data 
recording method relating to the invention. 

[Fig. 7] A flowchart (2) for explaining the speech sound data 
recording method relating to the invention. 

[Fig. 8] A drawing for explaining the respective speech sound 
data sequences and their recording contents on the speech sound 
data recording medium applied for English conversation 
self-study. 

[Fig. 9] A table for explaining the relationship between time 
and capacity per segment of each speech sound data sequence 
shown in Fig. 8. 

[Fig. 10] A table for explaining recording contents (including 
recorded position identification data) of a directory region 
in the speech sound data recording medium shown in Fig. 8 and 
Fig. 9. 

[Figs. 11] Drawings showing the construction of variable- 
length segments to be recorded on the speech sound data 
recording medium relating to the invention. 
[Fig. 12] A perspective view showing the entire construction 
of a reproducing unit for realizing the reproducing method for 
the speech sound data recording medium relating to the 
invention. 
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[Fig. 13] A block diagram showing the construction of the 
reproducing unit shown in Fig. 12. 

[Figs. 14] Drawings for explaining the memory assignment 
conditions of the ROM and RAM shown in Fig. 13. 
[Description of Symbols] 

1...PC, 10... control system, 14... I/O device, 15... speech 
sound data recording medium, 19... V data, 16-1 through 16- 
85... sine wave data generating circuit, 17, 175... DAC, 18, 
177 ... speaker, 173... adder 
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